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In the United States, blood product availability is dependent entirely on donations 
from volunteer blood donors.  Current trends in blood collection and utilization raise 
concerns about the ability to meet future demands for blood products.  At a time of high 
demand and deferrals, the Armed Services Blood Program has been unable to meet its 
requirements for blood and consequently needs to purchase blood from civilian agencies 
to meet the dual demands of the military community at home, as well as those deployed 
around the world.  This creates a need to better understand the military blood donor in an 
effort to recruit and retain those relative few who are willing and eligible to donate. 
 
 
 
 
The purpose of this survey-based research is to characterize the demographics of 
the military blood donor and to understand, through descriptive and regression analysis, 
the relationship between a donor’s attitude, subjective norms, and perceived behavioral 
control and their intention to donate blood again in the next six months.  The study uses 
the framework of the theory of planned behavior to design the survey and evaluate 
relationships between the theoretical constructs.   
Descriptive analysis results of the sample demographics describe the typical 
respondent as White, young, male, and a junior service member.  Results of the 
multivariate regression analysis showed that a respondent’s attitude toward blood 
donation and perceived behavioral control over donating blood were positively related to 
their intention to donate again in the next six months.  However, contrary to the theory, 
there was no statistically significant relationship between the influence of subjective 
norms and intention to donate again. 
This study is the first to apply a theoretical framework to identify those factors 
that influence a military blood donor to donate blood.  Further, it has taken steps to 
provide a clear description of the typical military blood donor.  Future experimental 
research can now be designed with the aim of developing efficient and effective blood 
donor recruiting and retention campaigns.  Specifically, the understanding of the 
demographics of the population allows targeted interventions to underrepresented groups, 
and theoretical research will further guide interventions that target those important 
motivational factors influencing blood donation.   
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CHAPTER 1 – INTRODUCTION 
 
Purpose and Overview of the Study 
 
The purpose of this study is to characterize the personal demographics of the 
military blood donor and to test the constructs of the theory of planned behavior within 
the military blood donor population in order to identify and measure the factors that 
might predict a military blood donor’s intention to donate blood.  The information gained 
from this study will be used to develop future experimental research to test blood donor 
recruiting and retention strategies aimed at increasing blood donations.  This chapter 
summarizes the rationale for and the significance of the research.  This includes a review 
of the need for blood donors, the challenges of deferrals to blood donation, and an 
explanation of the military blood donor program.  This is followed by the individual and 
general purposes of the proposed research, the study’s objectives, research questions, 
hypotheses, and significance, and concludes with a brief introduction to the theory of 
planned behavior. 
Background 
 
In the United States, blood product availability is dependent in its entirety on 
donations from people who volunteer to give blood.  Current trends in blood collection 
and utilization raise concerns about the ability to meet future demands for blood products 
(United States Department of Health and Human Services [HHS], 2006). A survey of 
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1,735 blood centers and hospitals in the United States showed that blood collection per 
thousand US population decreased by 2.7 percent between 2001 and 2004 (HHS, 2006). 
The same report also noted that there was a slight increase in the number of whole blood 
and red blood cell units transfused in 2004.  These data indicate a trend of increasing 
demand for blood products coupled with a decreasing supply during that period. 
Several factors have contributed to the limited supply of blood products in the late 
20th century.  For example, initiatives implemented in the decades following an increased 
understanding of the transmission of the Hepatitis and HIV viruses set in motion an effort 
to further reduce the risk of transfusion-transmitted disease within the voluntary donor 
blood supply system.  The resulting increase in deferral criteria designed to further 
enhance the safety of the blood supply created a corresponding reduction in the 
population pool of eligible donors (Riley, Schwei, & McCullough, 2007).  The US 
General Accounting Office reported that 60 percent of the US population is eligible to 
donate blood and yet less than five percent of those who are eligible actually donate each 
year (HHS, 2006). Other estimates also support the General Accounting office report.  
Simon (2003) reports that only 4-6 percent of eligible donors donate blood annually and 
only 1-8 percent of first-time blood donors return to donate on a regular basis (see also 
Ownby, Kong, Watanabe, Tu, & Nass, 1999; Glynn et al., 2006; Zimrin & Hess, 2007).  
Because about 4.5 million patients need blood transfusions every year in North America, 
and about 43,000 units of donated blood are used every day, an increased need for more 
volunteer blood donors continues to be an issue for concern (HHS, 2006).  
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Blood transfusions are performed to replace blood lost during surgery or a serious 
injury, or to treat a deficiency in one or more blood components due to illness.  In 2007, 
half of all donated blood was given to patients that were 65 years and older.  Since it is 
plausible that the aging population will need more medical procedures typically resulting 
in transfusions such as bypass surgeries, joint and hip replacements, and cancer-related 
surgeries, they will also likely need more blood transfusions (Riley et al., 2007).  To 
further call attention to this issue a report by the US Department of Health and Human 
Services titled “65+ In the United States: 2005” indicates that the United States 
population aged 65 and over is expected to double in size within the next 25 years (He, 
Sengupta, Velkoff, & DeBarros, 2005).  They estimate that by 2030, almost one out of 
every five Americans, approximately 72 million people, will be 65 years or older.  The 
report further states that the age group 85 and older is the fastest-growing segment of the 
US population (He et al., 2005). 
Contributing to the issue of a chronically low national blood supply is the 
relatively short shelf life of blood components and the strict regulations required to 
ensure the viability of these components.  As of 2009, red blood cells (RBCs) can be 
stored for up to 42 days in controlled conditions, with the appropriate type of anti-
coagulant and preservative.  Platelets can be stored for only five days, and frozen plasma 
can be stored in a -18° C freezer for up to a year.  Donors are required to be at least 17 
years of age (some states allow 16 years of age), and 110 pounds (Brecher, 2005).  
Donors can donate one unit (about 450 mL) of blood every 56 days (HHS, 2006).  
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Typically, blood centers try to maintain a 5-7 day supply of blood but most have about 
three days’ worth (Popovsky, 2006). 
Guidelines such as those listed above, and others that govern the handling, 
processing, and storage of blood and blood products are outlined by the Food and Drug 
Administration (FDA).  Blood collection agencies are responsible for ensuring a 
sufficient, low risk supply of volunteer blood donors.  The FDA requires these agencies 
to develop rational guidelines for the use of blood which include reducing patient risk and 
decreasing program costs.  A testing program for blood-borne pathogens must also be 
implemented; however, the specific assays included in the testing panel may vary 
between blood centers.  Prior to release for use in transfusions, blood products are tested 
for the presence of Hepatitis B, Hepatitis C, HIV, Human T-Lymphotropic virus, and 
syphilis (Brecher, 2005). Standards of industry have also been adopted to include testing 
for West Nile virus (WNV). Some large blood collection agencies, such as the American 
Red Cross, have also begun testing for the parasite Trypanosoma cruzi, although, as of 
2009 the testing is not required by the FDA.  The testing of donated blood for syphilis, 
the hepatitis viruses, HIV, and West Nile virus results in having to remove an additional 
3 percent of the donated blood from the supply (Zimrin & Hess, 2007).   
The Impact of Deferrals 
 
Donor deferral means an individual enters a blood collection center with the 
intention to donate but is turned away from donating, either temporarily or permanently.  
Pre-donation deferrals are usually based on self-reported exposures to certain potential 
pathogens, an unfavorable medical evaluation, adverse previous screening results, or 
5 
 
 
historical deferral information in the blood center database (Riley et al., 2007).  More 
specifically, donors are often deferred for having certain illnesses, having had live virus 
or experimental vaccines, food allergies, or for taking certain medications that could 
possibly be passed from donor to recipient through donated blood with adverse 
consequences (Zimrin & Hess, 2007). 
As a direct result of the potential for high donor deferral rates there is a need for a 
more accurate estimate of eligible donors to help blood collection centers understand 
whether the donation rates are declining because of a decrease in actual donor interest or 
an increase in donor deferrals and exclusions (Riley et al., 2007).  In a 1988 study by 
Linden, Gregoria, and Kalish using 13 donor criteria, it was estimated that only 52-57 
percent of women and 61-70 percent of men are eligible donors.  In addition, some 
people already know they should not donate and do not attempt to do so, making it more 
difficult to estimate the actual percentage of non-eligible donors in the population today 
(Linden et al., 1988).  
 Deferrals are used to protect both the donor and the blood recipient.  A potential 
donor who is underweight or anemic, or is not feeling well is temporarily deferred so that 
their condition is not made potentially worse by the loss of blood through donation.  For 
first time donors the two most common deferrals are low hemoglobin and travel to 
malaria-endemic areas (Riley et al., 2007).   It is not remarkable to note that deferrals 
influence donor return behavior.  In the late 1980s Piliavin (1987) found that compared to 
donors who did not receive a deferral, first time donors receiving a temporary deferral 
were 25 percent less likely to come back to donate within six months.  Experienced 
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donors, on the other hand, were 15 percent less likely to return to donate in six months if 
previously deferred for a temporary reason.  In the late 1990s, Halperin (1998) found that 
potential donors given deferrals for low hemoglobin, colds or other illness, or elevated 
body temperature (indicative of potential infection or illness) were 29 percent less likely 
to donate again.  Usually the temporary deferrals were only for 1-3 days.   
A more recent study conducted by Custer and colleagues (2007) investigated first 
time and repeat donors that received deferrals.  The characteristics of these deferrals to 
protect recipient safety included travel to malaria-endemic areas, recent vaccinations, or 
even a recent ear piercing or tattoo which resulted in deferrals that could last as much as a 
year.  Deferrals to protect donor safety were as little as one day.  In this study, deferred 
donors averaged approximately 0.6 units per year while eligible (e.g., when their 
temporary deferrals expired), non-deferred donors averaged 1.1 units per year (Custer, 
Chinn, Hirschler, Busch, & Murphy, 2007).  Overall, they concluded that pre-donation 
deferrals for first time and repeat donors have an impact on the future blood supply.  
More specifically, this group found that for first time donors, the younger the donor, the 
less likely the person was to return to donate after a deferral (e.g., for both first time and 
repeat donors).  Older donors were even more likely to return after a deferral if they were 
previously repeat donors (Custer et al., 2007).  This study was conducted at one blood 
center, however, making it difficult to generalize the findings to all blood collection 
centers.  Even though deferral categories are mandated by the FDA, the required duration 
of donor-safety deferral may differ among blood collection centers based on local 
healthcare policies.  In addition, characteristic blood donor populations differ based on 
7 
 
 
geographical areas.  This deferral discussion highlights why understanding the typical 
donor is important in order to develop better strategies to recruit and retain blood donors. 
Transfusion Related Acute Lung Injury 
 
Researchers are continuously seeking ways to minimize the risks associated with 
the transfusion of blood products.  In addition to the transfusion transmissible diseases 
leading to donor deferral from blood donation, other risks to potential recipients from the 
blood supply are evaluated when receiving transfused blood or blood products.  One such 
risk is transfusion related acute lung injury (TRALI).  TRALI is characterized by a rapid 
onset of lung-related illness following the transfusion of blood products.  In 2006 TRALI 
accounted for over 50 percent of all transfusion related deaths and has replaced 
incompatible blood type transfusion error as the number one cause of transfusion 
mortality (Food and Drug Administration [FDA], 2007).   
The discussion of TRALI is appropriate in the context of this study because of its 
potential to decrease the eligible donor pool.  All transfusable blood components have 
been implicated in TRALI; however, plasma and single donor platelet products account 
for the majority of cases.  Although the diseases mechanisms of TRALI are not fully 
known, 45-60 percent of cases have been reported to be associated with neutrophil-
specific antibodies found in the donor (Kleinman et al., 2004).  Pregnancy is known to 
result in the development of these antibodies in a significant proportion of women, and 
donors implicated in TRALI are often found to be women with neutrophil-specific 
antibodies (FDA, 2007).  For this reason, reduced use of female donors for the production 
of blood components containing large plasma volumes has been considered as a potential 
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strategy to reduce TRALI incidence.  A policy eliminating the use of transfusable plasma 
from female donors was initiated in the United Kingdom in 2003.  That policy resulted in 
the reduction of TRALI deaths from 23 in 2003 to zero in 2005 (FDA, 2007). 
As of 2009 a restriction limiting the collection of high plasma content blood 
products in the U.S. to male donors was still in the discussion stage.  Several task forces 
have been formed which are investigating the feasibility of such a policy.  Dr. Steve 
Kleinman, medical director to the AABB,  reported at the 2009 AABB annual meeting 
that, “We now have substantial data from multiple sources that show risk reduction 
measures for plasma, meaning that going to predominantly male plasma has definitely 
been effective for reducing the risk of TRALI.”   The data sources referred to by Dr. 
Kleinman are from studies conducted in the United Kingdom, and France.  A report from 
the 2009 AABB annual meeting found that of 47 major blood donor centers surveyed 
across the United States, 41 have reported taking measures to reduce the risk of TRALI 
from platelets.  Specifically, 33 donor centers indicated that part of their risk reduction 
measures was to increase the number of platelet collections from male donors (AABB, 
2009).   Whatever the potential for future deferrals may be, safety issues have made it 
crucial to understand the donor.  As it relates to TRALI, a blood donor population with a 
high male demographic such as the U.S. military is potentially an important segment of 
the overall donor population. 
The United States Military and Blood Donation 
 
The need for blood donors and the life saving blood products they provide 
extends beyond the traditional community blood donation drives where products 
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collected are used by local medical facilities.  A little known yet tremendously important 
need for blood and blood products is that of the United States military.  The military 
blood program and its respective blood donors represent an important facet of the US 
donor population that has received little public attention.   
It is the role of the Armed Services Blood Program (ASBP) to collect blood from 
the military community, for use by active duty personnel, retirees, military family 
members, and many others.  Formally established as the Military Blood Program in 1952 
by Presidential Order as part of the National Blood Program, today's Armed Services 
Blood Program consists of approximately 81 blood banks and blood donor centers 
worldwide, including 22 Food and Drug Administration licensed blood donor centers 
(Official Webpage of the Armed Services Blood Program [ASBP], n.d.).  The Armed 
Services Blood Program, as a military agency, must meet the needs of the military 
community at home, and US service members deployed around the world (as well as 
coalition forces and, in some cases, civilians).  The ASBP is also tasked to provide blood 
in response to national emergencies, highlighting its diverse and broad responsibilities.  
Donations from military blood donors enable military hospitals to transfuse more 
than 54,000 units of red cells, more than 20,000 units of plasma, and more than 5,000 
units of platelets every year (“The Armed Services Blood Program,” 2006).  In addition 
to meeting these routine needs, more than 220,800 blood products have been transfused 
in support of Operations Iraqi Freedom and Enduring Freedom as of November 2009 (F. 
Rentas, personal communication, 2010).  The nation’s military has come to depend on the 
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ASBP to provide a sustained, secure and safe blood supply across the country and around 
the world.  However, meeting these blood demands has proven, at times, to be difficult.   
The ASBP collects blood for contingency operations and is also responsible for 
supplying medical treatment facilities with blood products for daily operations.  In 
addition to whole blood donations, many donor centers also accept platelet apheresis 
donations.  Platelet apheresis is a process where only platelets are collected, while the 
other blood components such as red and white blood cells, and plasma are returned to the 
donor.  The apheresis process allows a donor to donate platelets every 14 days, not just 
every 56 days as required for whole blood donations.  As platelet use and other medical 
advances lead to additional life-saving procedures, blood product needs continue to rise 
(ASBP, n.d.).  In direct contrast to these increasing needs are the decreasing numbers of 
military personnel who are eligible to donate. 
Travel to foreign countries is an integral part of military life.  It is also a key 
reason why many service members are ineligible to donate blood for varying periods of 
time.  Travel to countries where malaria is endemic has long been cause for a one-year 
deferral, but the outbreak of variant Creutzfeldt-Jakob Disease (vCJD), commonly known 
as Mad Cow Disease, in Europe introduced a new set of restrictions with an indefinite 
deferral period (Food and Drug Administration, 2002).  Until a test is developed to detect 
vCJD in blood, many military personnel and their families who were stationed in Europe 
for extended periods remain ineligible to donate.  A recently adopted cause for a one-year 
deferral is potential exposure to leishmaniasis.  Leishmaniasis is a parasitic disease 
spread by sand flies and is endemic in many areas of Kuwait, Iran, and Iraq (Army 
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Medical Surveillance Activity, 2007).  The cautionary deferral has left military service 
members returning from the Middle East and surrounding areas temporarily ineligible to 
donate. Concerns over these and other potential blood borne pathogens are expected to 
present ongoing challenges.  
In 2009 the average monthly deferral rate for otherwise eligible service members 
attempting to donate blood was approximately 17.7 percent, with monthly deferral rate 
averages as high as 26.8 percent (R. Martin, personal communication, 2010).  This means 
that for every hundred donors who walked into a donor center to donate blood, 
approximately 17 were turned away.  In terms of absolute numbers, approximately 2,800 
potential donors per month were deferred from donating blood at military donor centers.  
Advances in new blood products and storage methods, and sensitive and specific testing 
combined with an increase in donor recruitment and retention efforts will be necessary to 
overcome the obstacles presented by deferrals to blood donation. 
  When the military blood program is unable to supply (or process) enough blood 
to meet its own demands, blood must be purchased from civilian sources.  Between 2005 
and 2009 the Armed Services Blood Program purchased approximately 86,768 units of 
red blood cells and other blood products from civilian sources, in part, because military 
donor centers were unable to collect sufficient quantities to meet needs, both in overall 
quantity and with type specific blood requirements (Armed Services Blood Program 
Operational Data Reporting System [ODRS], 2010).  The purchased cost of those blood 
products was in excess of $7.9 million (ODRS, 2010).  Like its civilian counterparts, 
meeting the blood supply demands of the military community in today’s environment of 
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deferrals and a diminishing potential donor pool can only be accomplished through a 
thorough understanding of its current donors and its population of potential donors. 
Introduction to the Theoretical Framework 
 
In an attempt to better understand the blood donor, researchers have applied 
several psychological models from the social and behavioral sciences to predict blood 
donation behavior, including opponent process theory, habit formation, attribution theory, 
the theory of reasoned action, and the theory of planned behavior (Ferguson, France, 
Abraham, Ditto, & Sheeran, 2007).   Each of these theories had some effectiveness in 
predicting blood donation behavior (e.g., better understanding individuals who donate 
blood), but the strongest predictive relationship has been demonstrated with the theory of 
planned behavior (see Giles & Cairns, 1995; Ferguson, 1996; Ferguson & Bibby, 2002; 
Giles et al., 2004; Lemmens, Abraham, Hoekstra, Ruiter, De Kort, & Brug, 2005; 
Ferguson et al., 2007; McMahon & Byrne, 2008).  Ajzen (1991) summarizes the theory: 
The theory of planned behavior postulates three conceptually independent 
determinants of intention.  The first is the attitude toward the behavior and 
refers to the degree to which a person has a favorable or unfavorable 
evaluation or appraisal of the behavior in question.  The second predictor 
is a social factor termed subjective norm; it refers to the perceived social 
pressure to perform or not to perform the behavior.  The third antecedent 
of intention is the degree of perceived behavioral control, which refers to 
the perceived ease, or difficulty of performing the behavior (p. 188). 
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Generally, the more favorable the individual’s attitude toward and subjective 
norm about the behavior (e.g., donating blood), and the greater his or her perceived 
behavioral control, then the stronger the individual’s intention to perform the behavior.  
Although there is not always a perfect relationship between intention and behavior, it has 
been shown that intention is an accurate measure of behavior when the behavior cannot 
be, or is not observed (Sheppard, Hartwick, & Warshaw, 1988; Ajzen, 1991).   
The use of the theory of planned behavior in this study provides a known 
framework to empirically analyze the influence of attitudes, subjective norms, and 
perceived behavioral control upon a blood donor’s intention to return to donate.   
Purpose of the Study 
 
The purpose of this study is to characterize the personal demographics of the 
military blood donor and to test the constructs of the theory of planned behavior within 
the military blood donor population in order to identify and measure the strength of the 
relevant factors that might predict a military blood donor’s intention to donate blood.   
This study is the first step to develop future experimental research to test blood donor 
recruiting and retention interventions aimed at increasing blood donations.  This purpose 
will be accomplished through three objectives.  These objectives are:  
Objective 1. To develop and validate a survey instrument that will collect both 
personal demographic characteristics of the military blood donor and identify those 
factors that impact a military donor’s intention to donate blood.  Development of the 
survey will be guided by the theory of planned behavior. 
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Objective 2. To characterize the personal demographics of the military blood 
donor identified in the first objective.  Specific variables of interest include: age, race, 
gender, education, marital status, military rank, branch of military service (i.e., Army, 
Navy), number of previous donations, frequency of previous donations, and length of 
military service.   
Objective 3. To test the constructs of the theory of planned behavior within the 
military blood donor population and investigate the following research question: Are the 
statistical data analyses of the theoretical constructs consistent with the theory when 
applied to a military blood donor population?  The following hypotheses are associated 
with this objective: 
H1)       A military blood donor’s intention to donate blood will be influenced by 
their attitude, subjective norms, and perceived behavioral control toward giving blood. 
H2)    Attitude toward blood donation will be a significant predictor of a 
military blood donor’s intention to donate blood.  
H3)    Subjective norms will be a significant predictor of a military blood 
donor’s intention to donate blood.  
H4)    Perceptions of behavioral control will be a significant predictor of a 
military blood donor’s intention to donate blood. 
Significance of the Study 
 
Providing an adequate supply of blood and blood products through voluntary 
blood donation is a universally crucial aspect of health care.  Meeting the demands on the 
blood supply can only be fulfilled when potential donors are both willing and able to 
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donate blood.  However, significant barriers exist toward blood donations that reduce the 
pool of eligible donors.  Unfortunately, blood donation is seen in relatively low numbers 
in both civilian and military populations alike.  Because only a small proportion of 
eligible donors donate and an even smaller percentage returns to give blood a second 
time, a better understanding of the factors that influence a potential donor’s intention to 
donate blood is essential to maintaining an adequate blood supply.  Understanding factors 
that influence people to donate and the factors that prevent people from donating is 
central to designing new blood donor recruitment strategies.  Developing appropriate 
blood donor recruiting and retention strategies requires an understanding of the subject 
population.  To date, no known research of this breadth and scope has been conducted in 
connection with the military blood donor population.  This lack of research presents a 
substantial gap in knowledge that, if remedied, can result in an increase in blood 
donations allowing military blood centers to meet the blood supply needs of the military 
health care system. 
This study takes the first step in identifying the personal demographic 
characteristics and the relevant factors that influence military blood donors’ intention to 
donate blood.  This is significant because it is only through this analysis that we can then 
design future research to develop and test blood donor recruiting and retention 
interventions aimed at increasing blood donations.  Ultimately, an increase in blood 
donations will allow military blood centers to meet the critical blood supply needs of the 
military health care system, thus minimizing the significant costs associated with 
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purchasing blood and subsequently reducing the burden on the already strained civilian 
blood supply. 
Chapter Summary 
 
This chapter introduces the critical need for blood and blood products, and calls 
attention to blood donation as a universally crucial aspect of health care.  This is 
especially true for the military medical system and its need to provide blood products in 
increasing numbers to military service members, and others, during times of worldwide 
conflict and national emergencies.  Developing appropriate blood donor recruiting and 
retention strategies is vital to meeting blood demands, and requires an understanding of 
the available subject population.  Adding to this challenge, published research relating to 
the military blood donor community is nonexistent.   
Also, in this chapter the theoretical framework of the theory of planned behavior 
was introduced, and the purpose of the study and the specific research questions and 
associated hypotheses that flow from the theoretical framework and have been described.  
 In chapter two the literature relevant to blood donation, characteristics of blood 
donors, and efforts to recruit and retain blood donors are reviewed.  In addition, the 
theory of planned behavior is discussed in detail, and those studies applying the TPB to 
blood donors and donations are highlighted.
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CHAPTER 2 - LITERATURE REVIEW 
 
 
 
 In an effort to recognize the importance of understanding the demographic 
characteristics of a blood donor population a review of the literature regarding existing 
research and data on the subject is presented in this section.  Discussion of the differences 
between the civilian blood donor and the military donor is presented to support the need 
for a study of the military blood donor population.  The theory of planned behavior is 
examined in greater detail, and the research that has applied the theory of planned 
behavior to the field of blood donation is presented. 
Retrovirus Epidemiology Donor Study (REDS) 
 REDS was established to address important blood safety issues involving human 
retroviruses. Beginning in 1989 the National Heart Lung and Blood Institute (NHLBI) 
awarded grants to five major blood centers and a coordinating center to develop an 
epidemiologic study of the human retroviruses, HIV (1 & 2) and Human T-lymphotropic 
virus (I & II), in volunteer U.S. blood donors (National Heart Lung and Blood Institute 
[NHLBI], 2004).  The original mission of REDS was to make possible investigations of 
human retroviruses in blood donors at risk for HIV.  During the course of the project, 
NHLBI expanded the original REDS mission to investigate important questions posed by 
the blood banking and transfusion medicine communities that were relevant to ensuring 
an adequate blood supply while maintaining blood safety.  In addition to the laboratory 
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and clinical investigations data collected by REDS, the five REDS blood centers have 
compiled over 12.6 million donation records from more than 3.7 million U.S. blood 
donors (NHBLI, 2004).  
 The discussion of REDS is relevant here for the reason that the project has 
generated more than 55 published articles (as of January 2010); some of which are 
discussed in this review of the literature as it pertains to the characteristics of blood 
donors.  The preponderance of the current literature describing donor demographics is a 
result of the REDS project.  Where appropriate, data reported or literature reviewed that 
was generated from the REDS project is noted. 
Demographics 
Identifying the personal demographic characteristics of a blood donor is an 
important step in beginning to predict donor behavior and identify individuals who are 
more likely to become or remain blood donors.  Much of the literature from the 1970s 
through the early 1990s generalizes the typical blood donor as a White male in his late 
thirties with a white-collar job.  This generalization was based largely on a 1977 review 
of nine studies by R.M. Oswalt.  By 2009, characteristics of the average blood donor had 
changed little with one notable exception—both men and women now appear to donate in 
equal numbers.   
Gender 
 
At the time of his literature review in 1977, Oswalt found that between 66 and 91 
percent of the blood donor population was male, an average of 70 percent between the 
nine studies he reviewed.  Throughout the 1980s the number of women donors began to 
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increase. In a review of donor demographics from 1991-1996, Glynn and colleagues 
(2006) found that women composed 47.6 percent of all first time donors at five regional 
American Red Cross donor centers in Maryland, California, Washington D.C., and 
Michigan (a part of the REDS project).  A more recent study conducted in 2001 of two 
large donor centers in California and Arizona found that 55 percent and 40 percent, 
respectively, of the donors sampled were female (Reich, et al., 2006).  A 2004 study of 
851 donors in Northern California found that gender was evenly represented with 49 
percent women and 50 percent male (Nguyen, DeVita, Hirschler, & Murphy, 2008).  
Although representative of specific geographical regions of the country these data 
indicate a substantial increase in the proportion of women donors from three decades 
earlier. 
A report titled “April 2009 Status of Forces Survey of Active Duty Members” 
provides data throughout this chapter on military demographics. The active duty survey, 
as well as the “2009 Status of Forces Survey of DoD Civilian Employees” survey, are 
conducted annually by the Human Resources Strategic Assessment Program and the 
Defense Manpower Data Center to support the personnel information needs of the Under 
Secretary of Defense for Personnel and Readiness. The active duty report states that 84 
percent of all service members are male (Defense Manpower Data Center [DMDC], 
2009b); whereas, the US Census Bureau (2008) shows that approximately 49 percent of 
the general US population is male.  A report from the Armed Services Blood Program 
Office shows that 61.7 percent of military blood donors are male, (38.3 percent female; 
M. Ricker, personal communication, 2010).  It is, therefore, likely that a study of the 
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military donor population will show a higher proportion of male donors than is seen in 
the civilian donor population.   
In addition to active duty service members, the military donor population includes 
a segment of government or Department of Defense (DoD) civilians.  Where appropriate, 
data on this population is also included throughout this chapter.  The 2009 Status of 
Forces Survey of DoD Civilian Employees, reports that 65 percent of the DoD civilian 
workforce is male (DMDC, 2009a). 
Age 
 Studies of the late 1970s and early 1980s found the average age of blood donors 
to range from 33 to 38 years (Piliavin & Callero, 1991).  This age range appears to have 
remained constant in the decades since.  One study noted an increase in the mean age of 
blood donors from 35.3 years in 1996, 35.6 years in 1999, 36.2 years in 2002, and 36.3 in 
2005 (Zou, Musavi, Notari, & Fang, 2008; p < 0.02 for all years).  Typically, the 
literature shows age distributions in ten-year intervals.  For example, Reich et al., (2006) 
found at an Arizona blood center that 25 percent of their study population was between 
20-29 years, 24 percent were between 30-39 years, and 22 percent were between 40-49 
years, the average age was in the mid-thirties.  Nguyen and colleagues (2008) found their 
sample population to be a little older with 17.6 percent between 30-39 years, 21.7 percent 
between 40-49 years, and 23.5 percent between 50-59 years, with an average age in the 
early forties.   In a study evaluating first time and repeat donors by ethnicity Glynn et al., 
(2006) found the mean donor age averaged between 33 and 38 years for first time donors 
and between 37 and 45 years for repeat donors (a part of the REDS project).  The age of 
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the average military service member is 28 years; slightly younger than that reported for 
the average civilian donor.  The average age reported for the military blood donor is 32 
years (median = 28 years; M. Ricker, personal communication, 2010). 
In an acknowledgement of the changing demographics of the blood donor, Zou 
and colleagues (2008; a part of the REDS project) analyzed the American Red Cross 
(ARC) database from 1996 to 2005 and found significant change in the age distribution 
of the blood donor population in the United States.  The authors found that for both 
female and male donors, a greater than 40 percent decrease in the number of repeat 
donors of 25-39 years occurred in 2005 compared to 1996.  The proportion of blood units 
donated by repeat donors of 25 to 49 years decreased from 49.1 percent to 37.1 percent.   
This is important because repeat donors contributed 82.1 percent of total donations to the 
ARC in 2005.  The proportion of blood units donated by repeat donors of 50 years or 
older increased from 22.1 percent in 1996 to 34.5 percent in 2005.  These data highlight 
the shift to an older donor population.  The authors conclude that the results from this 
study suggest the need for improved recruitment and retention especially in the younger 
age groups population (Zou, et. al., 2008).  This conclusion supports the proposed 
research of the military donor population where approximately 62 percent of the potential 
study population is younger than 29 years and approximately 89.5 percent is younger 
than 39 years (DMDC, 2009b).   
Education 
 A significant study of first time donors (N = 901,862) between 1991-1996 from 
the REDS database found that 33.5 percent of donors had at least some college education, 
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21.8 percent were college graduates and 10.5 percent had  postgraduate education (Wu et 
al., 2001).  Similarly, Reich and colleagues (2006) found that 29 percent of donors at a 
San Francisco blood donor center had at least some college education, 31 percent held 
four year degrees, and 16 percent held a master’s degree or higher.  In another study, 
Ownby (1999; part of the REDS project) found that as many as 45 percent of repeat 
donors had a college education. 
In contrast to this data is the education level of the typical U.S. military service 
member, shown in Table 1, where 26 percent of the population holds only a high school 
degree or the equivalent, 53 percent have completed some college coursework, 13 percent 
are graduates of four year college programs, and only 8 percent hold graduate or 
professional degrees (DMDC, 2009b).  Table 1 also includes education data on 
Department of Defense (DoD) civilians and the general U.S. population.     
Race 
 In 1965 a study on the motivation of blood donors found that only 10 percent of 
the donor pool was reported as being non-White (London & Hemphill, 1965).  Clearly, 
the demographic composition of the United States has changed significantly in the four 
decades since that study.  The proportion of non-White donors has increased; however, 
White donors continue to make up the largest segment of the donor pool.  In a REDS 
survey of five American Red Cross donor centers across the country using data collected 
between 1991-1996, Wu and colleagues found that approximately 26.2 percent of first 
time donors were non-White (Wu et al., 2001).  Reich et al., (2006), found in their sample 
of 3,948 California donors that 79 percent were White, 9 percent were Asian, 8 percent 
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Table 1.   
 
Education levels of active duty military service members, DoD civilians, and the general 
U.S population. 
 
Education Military a DoD Civilians b U.S c 
Not HS graduates -- -- 16% 
HS or equivalent 26% 12% 32% 
Some College 53% 45% 25% 
4-year Degree 13% 26% 15% 
Grad/Prof Degree 8% 17% 12% 
 
a April 2009 Status of Forces Survey of Active Duty Members, 2009. b 2009 Status of 
Forces Survey of DoD Civilian Employees, 2009. c Digest of Education Statistics, 2009. 
 
 
Hispanic, and 3 percent were Black.  Another California study found that 77 percent of 
donors were White, while percentages of the non-White donors nearly mirrored Reich’s 
study (Nguyen et al., 2008).  Recent studies of blood donors that include race 
demographics in the United States are limited to the three studies mentioned above.  Due 
to the limited data and research available it is likely that racial proportions of donors 
throughout the country would vary with region and population density (e.g., urban or 
suburban) that is not reflected wholly in the literature. 
 The general military population is somewhat more racially diverse than that 
reported for the civilian donor population; 63 percent of all service members are White, 
14  percent are Black, 13 percent are Hispanic or Latino, and approximately 3 percent are 
Asian (April 2009 Status of Forces Survey of Active Duty Members, 2009).  Table 2  
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Table 2.  
 
Select race demographics of active duty military service members, DoD civilians, and the 
general U.S. population. 
 
Race Military a DoD Civilians b U.S. c, d 
Non-Hispanic White 63% 68% 75% 
Non-Hispanic Black 14% 15% 12% 
Hispanic 13% 8% 12% 
Asian 3% 6% 4% 
 
a April 2009 Status of Forces Survey of Active Duty Members, 2009. b 2009 Status of 
Forces Survey of DoD Civilian Employees, 2009. c U.S. Census Bureau, 2000. d U.S. 
Census Bureau data allows that Hispanics may be of any race and are therefore counted 
under more than one category. 
 
 
presents data for active duty military service members, DoD civilians, and the general 
U.S. population. 
Understanding the Blood Donor 
 Because understanding blood donors and their reasons for donating are key to 
designing effective recruiting campaigns, many studies have been undertaken to 
investigate the blood donor.  Studies have also looked at lapsed donors to determine why 
they stop donating after only one or two donations.  A lapsed donor is one who has not 
given blood again within two years after a donation (Steele et al., 2008).  Even with 
repeat donors (imprecisely defined as any individual who has donated more than once), a 
significant number stop donating after successful donation.  An important factor that 
appears to affect a long-term commitment or repeat donation is age.  Studies have found 
that older donors are more likely to donate again (Germain et al., 2007; Schlumpf et al., 
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2008).  With first time donors, age does not appear to be a factor, and does not determine 
whether or not they will return to donate.  Other factors which may affect repeat donation 
is lack of time, lack of a convenient site, treatment by blood collection staff, how the 
donor felt physically during and after the collection, and the level of privacy allotted 
during the pre-donation screening (Germain et al., 2007; Steele et al., 2008; Schlumpf et 
al., 2008).  Current (donate once per year), or repeat donors, were more likely to rate 
these factors more satisfactory than lapsed donors (Germain et al., 2007; Schlumpf et al., 
2008).  In both the first time and repeat donor group, an overall low level of satisfaction 
with the donation experience was a main cause of becoming a lapsed donor.  Other 
studies have also found that when surveying donors, satisfaction with the current 
donation experience was directly related to their intention to donate again (Nguyen et al., 
2008).  In the repeat donor group of Nguyen’s study (2008), women were more likely to 
lapse than men, possibly due to child responsibilities.  Similarly, one early study that 
surveyed blood donors and compared them to census data found that donors were more 
likely to be male, younger, and of higher socioeconomic status when compared to the 
general population (London & Hemphill, 1965).  In addition, Bettinghaus and Milkovich 
found that “socio-economically advancing young adults” were more likely to donate 
(1975).  However, in Germain’s (2007) more recent study, first time donors with higher 
education were more likely to lapse, but this was not found in the repeat donor group.   
 As far as demographics and socioeconomics are concerned, little work has been 
performed by social scientists to characterize the blood donor.  More effort is needed in 
this area to gain a more complete picture of how donors of all demographics view blood 
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donation (Popovsky, 2006).  A report published by the Retrovirus Epidemiology Donor 
Study group looked at first time and repeat donors of Asian, Black, Hispanic, and White 
ethnicity found differences between respondents of different races in several areas.  For 
example, repeat Asian donors were less likely than other races to find “a duty to help 
others” an important factor in their decision to donate (Glynn et al., 2006).  Black donors 
reported that “time off from work” was twice as important as reported for other races.  
When it came to not donating, minority populations are twice as likely to cite lack of staff 
skill and poor treatment as a reason to not return (Schreiber et al., 2006).  With regard to 
incentives, including gift cards, time off of work, or free health screens, more than 50 
percent of the respondents did not cite incentives as an important motivation to donate.  
However, first time Asian donors were more likely to be motivated by incentives.  Free 
health screens (cholesterol checks, etc.) were important in the decision to donate among 
both first time and repeat donors of Black or Hispanic ethnicity.  Free health screens were 
also an important factor for older repeat donors in comparison to younger repeat donors 
(Glynn et al., 2006).   
This discussion of understanding the blood donor highlights the need to identify 
those many diverse factors that a blood donor may find important when making their 
decision to return to donate.  Further, the literature cited above demonstrates that those 
factors may vary among donors with different personal demographic characteristics.   
The Theory of Planned Behavior 
 Since its introduction, the theory of planned behavior “has emerged as one of the 
most influential and popular conceptual frameworks for the study of human behavior” 
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(Ajzen, 2002, p. 665).  This framework has been used in numerous disciplines to 
understand factors that influence an individual’s intention to perform a behavior and the 
resulting outcomes.  Various research topics have been addressed using the theory of 
planned behavior (TPB) including: seatbelt use, consumer behavior, drug use, exercise, 
smoking, and work-place choices.  A meta-analytic review written in 2001, reported that 
185 independent studies had been published applying the theory of planned behavior 
(Armitage & Conner, 2001a).  The review provides evidence supporting the use of the 
theory of planned behavior and found that the TPB accounted for predicting 27 percent 
and 39 percent of the variance in an individual’s intention and behavior respectively.  
While the theory of planned behavior has been applied across a wide range of behavioral 
domains since its beginnings in the 1980s, it has only been in the last decade that its 
application has been seen in the area of blood donations. 
The theory of planned behavior is an extension of the theory of reasoned action 
initially proposed by Fishbein and Ajzen (1975).  Both theories are grounded in the field 
of social psychology and provide a framework for examining the relationships between 
beliefs, attitudes, normative influence, intentions, and behaviors.  The theory of reasoned 
action was introduced during the mid 1970s and was expanded to the theory of planned 
behavior in the late 1980s.  The theory of reasoned action sought to explain behavioral 
intention by identifying and measuring individuals’ beliefs, attitudes, and intention 
toward a specific behavior (Ajzen & Fishbein, 1977); however, it was limited in that it 
did not account for behaviors over which people do not have complete control, leading to 
the development of the theory of planned behavior.  The TPB model adds the component 
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of perceived behavioral control, which refers to the perceived ease or difficulty and 
amount of control an individual feels he or she has for performing the behavior (Ajzen, 
1991).  Figure 1 shows the TPB model adapted to the specific intention of blood 
donation. 
The theory of planned behavior is based on the assumption that humans are 
rational, and deliberately use the information available to them to form and guide their 
intentions to perform a behavior (Ajzen, Albarracin, & Hornik, 2007).  Intention, a key 
component of the theory, is defined simply as the subjective probability that an individual 
will perform some behavior and is further described, “intentions are assumed to capture 
the motivational factors that influence a behavior” (Ajzen, 1991, p. 181).  In the broad 
sense, the more favorable the attitude and subjective norm, and the greater the perceived 
control, then the stronger a person’s intention to go through with the behavior in question 
(Ajzen, 1985).  Consequently, these variables (e.g., attitude, subjective norm, and 
perceived behavioral control) are viewed as predictors of intention.  Identifying and 
measuring these variables can assist in understanding what factors military blood donors 
hold as important in their formation of intentions to donate blood and specifically, to 
become repeat blood donors.  
The theory of planned behavior model posits that attitude, subjective norms, and 
perceived behavioral control directly contribute to the formation of behavioral intention.  
 
 
 
 
 
 
 
Figure 1.  
Applied theoretical constructs of the theory of planned behavior to blood donation.   
Note.  From “The Theory of Planned Behavior,” by I. Ajzen, 2006, Organizational Behavior and Human Decision Process, 
50, p. 182. Adapted with permission of the author. 
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Prior to forming the attitude about a behavior, for example, we must first hold beliefs 
about the behavior.  The same is true for subjective norm, where we first form beliefs 
about the subjective normative influences from those around us, and for perceived 
behavioral control where we must first hold beliefs about the perceived ease or difficulty, 
or the barriers and facilitating factors that influence performing the behavior.  These 
beliefs are referred to as indirect measures since they indirectly influence intention, and 
the formed constructs of attitude, subjective norm, and perceived behavior control are 
referred to as direct measures since they directly influence and are immediate antecedents 
to forming behavioral intention.  A more detailed discussion of beliefs and the 
corresponding direct measure variables is provided below. 
Behavioral Beliefs and Attitude 
As the name implies, behavioral beliefs are those beliefs an individual forms 
about the behavior, i.e., wearing a seat belt wrinkles my clothes, or I have to smoke to 
calm my nerves.   Behavioral beliefs, sometimes referred to as consequential beliefs, 
represent an individual’s self-reported outcome evaluation and are assumed to influence 
attitudes toward the behavior (Lemmens et al., 2005).  Each belief links the behavior to 
an outcome or another characteristic, such as the cost of performing the behavior.  The 
outcomes value contributes to the attitude in direct proportion to the strength of the belief 
(Ajzen, 1991).  Therefore, it has been concluded that an attitude is based on the total set 
of a person’s beliefs regarding a specific object or behavior (Fishbein & Ajzen, 1975).  
An individual’s attitude toward performing the behavior is defined as, “the degree 
to which a person has a favorable or unfavorable evaluation or appraisal of the behavior 
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in question” (Ajzen, 1991, p. 188).   An individual’s attitude toward performing a 
behavior is a function of two components, the perceived consequences of performing that 
behavior, as well as the individual’s evaluation of those consequences (Ajzen et al., 
2007).   
An indirect measure of attitude can be determined through assessing a person’s 
beliefs regarding the outcomes of performing a specific behavior.  The more favorable 
the attitude (composite of beliefs) towards donating blood the more likely a person will 
actually donate.  The relationship between the indirect attitude components of this theory 
is depicted in the formula AB∝Σ biei, where AB refers to the individual’s indirect attitude 
toward performing the behavior B, bi = the individual’s belief that performing behavior B 
will result in consequences (belief strength), and ei = the individual’s evaluation of the 
outcome, i (Ajzen, 2006).  The symbol (∝ ) represents direct proportionality. 
Normative Beliefs and Subjective Norms 
Normative beliefs relate to the extent which “important others” would approve or 
disapprove of performing a specific behavior, i.e., my parents don’t smoke, and my 
friends don’t smoke, so there is important subjective normative pressure to quit smoking.  
According to Fishbein and Ajzen, normative beliefs are the expectations that individuals 
perceive others to have (Ajzen, 1985).  In this context, others could include family 
members, friends, a military superior or supervisor, or society as a whole.  Subjective 
norm, is defined as “the perceived social pressure to perform or not perform the 
behavior” (Ajzen, 1991, p. 195), or rather, whether individuals or groups who are 
important to a blood donor approve or disapprove of the behavior in question.  These 
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important “others” would then be said to exert subjective normative influence.  As with 
attitudes toward a behavior, subjective norms are also a function of two components: the 
strength of the normative beliefs and motivation to comply, which refers to the 
individual’s desire to submit to these expectations.   The relationship between indirect 
normative components of the theory is accounted for with the formula  
SN ∝Σ nimi, where ni = normative beliefs and mi = motivation to comply (Ajzen, 2006). 
Control Beliefs and Perceived Behavioral Control 
Perceived behavioral control relates to the extent an individual feels they have 
control over a behavior, i.e., my drill sergeant says to donate blood so I will donate blood 
because I have no control over the behavior.  Stated differently, perceived behavioral 
control also refers to an individual’s “perception of the ease or difficulty of performing 
the behavior of interest,” and it is assumed to reflect past experience as well as 
anticipated barriers and obstacles (Ajzen, 1991, p. 183).  This third predictor of intentions 
takes into account the fact that even though an individual may have a positive attitude 
toward performing the behavior and view the subjective norms regarding the act as 
favorable, he or she may view the decision to perform the behavior as out of their control. 
Perceived behavioral control plays an important role in the theory of planned 
behavior.  Levels of perceived control assist in predicting a person’s intention to perform 
a behavior and takes into account elements of the decision process that may not be 
completely within one’s control (i.e., non-volitional; Ajzen, 1991).  For example, a 
potential blood donor might be more willing to donate if he or she were confident about 
their ability to successfully donate a unit of blood, yet one who feels that some aspect of 
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the donation process (e.g., inconvenient location, low hematocrit levels, poor veins) was 
not within their volitional control than, according to the theory, it is unlikely they will 
follow through with the behavior--blood donation (Ajzen, 1991). 
The construct of perceived behavioral control further breaks down into two 
components, self-efficacy and controllability.  Self-efficacy refers to “people’s beliefs 
about their capabilities to exercise control over their own level of functioning and over 
events that affect their lives” (Ajzen, 2002).  Although this differs from perceived 
behavioral control, which focuses on the ability to perform a particular behavior, efficacy 
expectations deal with people’s beliefs about their ability to execute a behavior required 
to attain a certain outcome (Ajzen, 2002).  In this context, controllability is defined as the 
beliefs that express the extent to which performing the behavior is up to the individual 
(Ajzen, 1991).  Perceived behavioral control is depicted by the following formula: PBC 
∝Σ cipi, where ci refers to control belief and pi refers to the perceived power a control 
factor has to facilitate or inhibit performance of the behavior (Ajzen, 2006). 
Applications of the Theory 
Godin and Kok (1996) reviewed applications of the TBP relating to health and 
verified the theory’s predictive validity regarding health-related behaviors. Fifty-six 
studies were reviewed with 58 behavioral applications (e.g., subjects actually performing 
the behavior in question) and 87 intentional applications (e.g., subjects indicating only 
their intention to perform the behavior under study).  The 58 health behaviors were 
classified in the following categories: (a) addictive (e.g., cigarettes, alcohol, drugs, eating 
disorders), (b) automobile, (c) clinical screening (e.g., cancer screening, health check), 
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(d) eating, (e) exercising, (f)  HIV/AIDS, and (g) oral hygiene.  The authors reported that 
attitudes, subjective norms, and perceived behavioral control accounted for an average of 
41 percent of the variance in intention, varying from 32 percent (eating disorders) to 47 
percent (oral hygiene behaviors).  Attitudes, subjective norms and perceived behavioral 
control were found to be significant components in the prediction of intention in 82 
percent, 47 percent and 86 percent of the behavioral applications, respectively (Godin & 
Kok, 1996).  On average, the perceived behavioral control construct explained an 
additional 13 percent of the variance in intention (Godin & Kok, 1996).  Averaged 
correlations for attitude were highest for addictive, clinical/screening, and HIV/AIDS-
related domains.  Averaged correlations for subjective norms were highest for 
automobile-related and oral hygiene domains; while perceived behavioral control 
averaged correlations were highest for oral-hygiene (Godin & Kok, 1996).  
There are various studies of blood donor behavior and intentions that have shown 
predictive success with this theory.  Since Melanie Giles and Ed Cairns first conducted a 
study of potential blood donors using the constructs of the theory of planned behavior in 
1995, six additional studies have been published.  Of these seven, only two were 
conducted outside of a university setting (see Godin et al., 2005; Godin et al., 2007), and 
only one was conducted in the United States (see France, J., France, C., & Himawan, 
2007).  Generally speaking, the existing studies exploring the constructs of the theory of 
planned behavior have shown that attitude, subjective norms, and perceived behavioral 
control correlate significantly with intention to donate blood (Table 3).  Further, these 
studies show that attitudes, subjective norms, and perceived behavioral control accounted  
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Table 3. 
Review of correlations from selected blood donor studies using constructs of the theory 
of planned behavior. 
 
Source 
Sample Size & 
Location  
Correlations (r) with Intention  
Attitude SN
a
 PBC
b
 
Giles and Cairns 
(1995) 
U.K.; Students 
♀= 108  ♂= 33 
.55* .22* .73* 
Giles, McClenahan, 
Cairns, and Mallett 
(2004) 
U.K.; Students 
♀= 79  ♂= 21 
.25* .18* .83*** 
Lemmens et al. 
(2005) 
Netherlands; 
Students 
♀= 238  ♂= 46 
.49*** .36*** .35*** 
McMahon and Byrne 
(2008) 
Ireland; Students 
♀= 126  ♂= 46 
.41**      -.08 .25** 
France, France, and 
Himawan (2007) 
U.S.; Students 
♀= 181  ♂= 46 
.64*** .48*** .72*** 
 
aSubjective Norms. bPerceived Behavioral Control.  
*p  <  .05. **p  <  .01. ***p  <  .001. 
 
 
for a significant proportion of variability in intention, ranging from 29 percent to 72 
percent (Table 4). 
In Ireland, the Irish Blood Transfusion Service has rigorous exclusion criteria, 
which have significantly decreased the blood donor pool (McMahon & Byrne, 2008).  
Subsequently, a study was conducted using elements of the theory of planned behavior to 
better understand donors in an effort to ensure that existing donors continue to donate and 
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Table 4. 
 
Prediction of intention from selected blood donor studies using constructs of the theory of 
planned behavior. 
 
Source 
Regression coefficients (β)   
Attitude SN
a
 PBC
b
 R2 
Giles and Cairns (1995) 0.25** 0.15* 0.61** 0.61** 
Giles, McClenahan, Cairns,  
and Mallett (2004) 
0.22* 0.14 0.79*** 0.72*** 
Lemmens et al. (2005) 0.39*** 0.23*** 0.20*** 0.31*** 
McMahon and Byrne (2008) 0.35** 0.12 0.32** 0.29** 
 
aSubjective Norms. bPerceived Behavioral Control.  
*p  <  .05. **p  <  .01. ***p  <  .001. 
 
do so regularly.  The authors also expanded the theory to include variables of past 
behavior, moral norm, self-identity, and anticipated regret.  The constructs of the theory 
of planned behavior were found to have accounted for 29 percent of the variance in the 
intention to donate blood in this population, with a particularly strong correlation 
between the intention and attitude variables relative to the other TPB constructs.  
Subjective normative influence was not found to correlate with intention, and did not 
contribute significantly to predicting intention to donate blood (see Tables 3 and 4 
respectively).  In addition, anticipated regret, or an unenthusiastic feeling associated with 
failing to donate, and moral norm, an individual’s feeling of responsibility to donate, 
37 
 
 
contributed another 22 percent to the predictive model (McMahon & Byrne, 2008).  The 
authors also found that donors differed from non-donors in that they possessed more 
favorable attitudes toward blood donation, had a greater sense of donor identity, and 
believed more strongly in a moral obligation to donate blood than non-donors. 
 A study by France and colleagues (2007) of experienced donors (defined by the 
authors as having donated on one previous occasion) was conducted among students at 
Ohio University to further examine the utility of the theory of planned behavior in 
predicting donation intention.  Their study included satisfaction with the donation 
experience as a predictor variable.  Among repeat donors, positive donation experience 
was related to a positive attitude about donation, while similarly, negative experiences 
(e.g., vasovagal symptoms, poor treatment by staff) led to a negative attitude and 
decreased the chances a person would return to donate (France, J., France, C., & 
Himawan, 2007).  When analyzing the factors involved in a donor’s decision to donate, 
or return to donate again, the authors used path analysis to examine the interrelationships 
of the factors determining intention.  For example, as mentioned, experiential factors can 
shape a person’s attitude towards donating.  Vasovagal symptoms including fainting, 
lightheadedness, nausea, and sweating can most certainly lead to a negative donating 
experience, and therefore a negative attitude.  The authors conclude that incorporating all 
these factors into the same model is important in determining return intention among 
experienced donors (France et al., 2007).   
In an effort to recruit more young adults as blood donors a Netherlands study 
applied the TPB to understand the correlates of donation intentions among that group 
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(Lemmens et al., 2005).  When only accounting for the original TPB constructs the 
authors conclude that perceived behavioral control, attitude, and to a lesser extent 
subjective norms are important predictors of donation intentions, accounting for 31 
percent of variance in donation intention (see Table 4).  The study expanded the model 
and looked at additional factors including personal moral norm, anticipated affective 
consequences, and perceived knowledge.  When these additional factors were included, 
the model accounted for 43 percent of the variance in donor intention, which constitutes a 
large effect size (Lemmens et al., 2005).   
 In a recent study to identify factors predicting repeated blood donation among 
experienced and new donors in Quebec, Godin and colleagues (2007) further tested the 
theory of planned behavior.  Like the Netherlands study, Godin’s study expanded the 
theory to include anticipated regret, moral norm, and frequency of past blood donation in 
an attempt to increase the predictive value of the model on intentions to donate.  He 
found that the significant predictors varied between experienced donors and new donors, 
and concluded that distinct promotion strategies should be adopted according the target 
group (Godin et al., 2007). 
Chapter Summary 
In an attempt to understand the blood donor many studies have identified 
important demographic characteristics of those donors.  Much of the existing literature or 
reference to demographics in current literature refers to data from the 1960s, 1970s, and 
1980s. A need exists to identify and understand how the personal demographics of the 
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current pool of donors contribute to the intention to donate blood.  Further, literature 
identifying the demographics of the military blood donor is non-existent. 
In this chapter, many of the personal demographics characteristics of the civilian 
blood donor were analyzed.  These known demographics stood out as potentially 
significantly different from those of the military population proposed for research in this 
study.  Important demographic differences were observed in age, gender, race, and 
education levels.  It was noted that an understanding of the demographics of the military 
population is necessary to develop effective recruiting and retention strategies, and 
further, that an understanding of this unique population could potentially be beneficial 
outside of the military community. 
Overall, many studies confirm that the TPB is useful in predicting the intention to 
engage in a particular health behavior.  Those studies find that both attitudes and 
perceived behavioral control are significant predictors of intention and behavior. A few 
studies have reported the attitudinal component to be a better predictor of intentions and 
behavior, while other studies have reported perceived behavioral control as the better 
predictor.  All studies evaluating an individual’s intention to donate blood have found the 
TPB to be a model useful for predicting blood donor’s intentions.  The proposed research 
has the potential to add to this base of knowledge through the application of the TPB to a 
military population, as well as provide published information on the personal 
characteristics of the military blood donor which has not previously been reported. 
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CHAPTER 3 - METHODOLOGY 
 
Overview 
In this chapter the research methods and statistical data for survey development 
are presented.  A discussion of the survey design and data collection process is also 
provided, as are human subjects’ considerations. 
Discussed previously, the purpose of this study is to characterize the personal 
demographics of the military blood donor and to test the constructs of the theory of 
planned behavior within the military blood donor population.  A review of the study 
objectives, research questions, and hypotheses is presented here. 
The objectives of this study are: 
Objective 1: To develop and validate a survey instrument. 
Objective 2: To characterize the personal demographics of the military blood 
donor identified in the first objective.  Specific variables of interest are: age, race, gender, 
education, marital status, military rank, branch of military service (e.g., Army, Navy), 
number of previous donations, frequency of previous donations, and length of military 
service.   
Objective 3: To test the constructs of the theory of planned behavior within the 
military blood donor population and investigate the following research question: Are the 
statistical data analyses of the theoretical constructs consistent with the theory when 
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applied to a military blood donor population?  The following hypotheses are associated 
with this objective: 
H1)    A military blood donor’s intention to donate blood will be influenced by 
their attitudes, subjective norms, and perceived behavioral control toward giving blood. 
H2) Attitudes toward blood donation will be a significant predictor of a 
military blood donor’s intention to donate blood.  
H3) Subjective norms will be a significant predictor of a military blood 
donor’s intention to donate blood.  
H4) Perceptions of behavioral control will be a significant predictor of a 
military blood donor’s intention to donate blood. 
Research Design 
 
 This study utilizes a non-experimental descriptive research design based on a 
survey method.  The descriptive design allows the researcher to observe the determinants 
of a potential military blood donor’s intention toward blood donation.  The design further 
allows the researcher to describe variables, examine the strength and direction of 
relationships between variables, and test relationships as proposed within the theoretical 
framework (Burns & Grove, 2004).  The theory of planned behavior provides a 
framework and formula for identifying and testing relationships among a set of variables: 
the constructs of attitude, subjective norms, perceived behavioral control, and behavioral 
intention.  This study was approached in three phases: Phase I, the elicitation study; 
Phase II, the pilot study, and Phase III, the main study.  These phases are discussed in 
detail throughout this chapter. 
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Subjects 
   Subjects were sampled utilizing a random purposive sampling method.  The 
potential subjects were individuals who presented for blood donation at one of three 
military blood donor centers, or a mobile blood drive operated by one of the those donor 
centers, during the survey period.  Subjects (i.e., the military blood donor) included 
service members, family members, retirees, federal employees, and other civilians who 
had access to a military donor center.  The blood donor centers involved in the study 
were Robertson Blood Center at Fort Hood, Texas (US Army), the Naval Medical Center 
Portsmouth blood donor center at Naval Base Portsmouth, Virginia (US Navy), and 
Wright-Patterson blood donor center at Wright-Patterson Air Force Base, Ohio (US Air 
Force; phase I only).  Selection of these donor centers, which represent each branch of 
the services that conduct blood collection, to participate in the study was important to the 
potential generalizability of the survey results and the external validity of the study.  
Specifically, these donor centers do not draw principally from new recruits or trainees, 
whose demographics do not reflect that of the larger military population.  As a point of 
clarification, the Marine Corps does not operate its own blood donor centers.  Data for 
Marine Corps subjects were collected where Marines are collocated with the other 
branches of services (i.e., Navy) with access to the blood collection facilities listed above.   
Inclusion and Exclusion Criteria 
 
 The subjects sampled were limited only to those individuals who visited a blood 
donor center or mobile blood drive operated by one of the participating donor facilities.  
Potential subjects who voluntarily chose not to participate, for any reason, were excluded 
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from the study.  Therefore, it can be stated that the sample population for this study is 
self-selected, as only those who chose to participate provided data for the analyses. 
Power Analysis 
 
 A power analysis was conducted a priori to determine the number of subjects 
needed to detect significant relationships between the variables using the least squares 
regression method with six potential predictor variables. The criterion level of statistical 
significance was set at α = 0.05 allowing a 5 percent maximum chance of incorrectly 
rejecting the null hypothesis if it was true (type I error).  Beta was set at β = 0.05, 
resulting in a power of 1- β = 0.95 which was the probability of correctly rejecting the 
null hypothesis in the sample if the actual effect in the population is equal to (or greater 
than) the effect size of 0.10.  Using the G*Power (version 3.1.2, 2009) statistical software 
these criteria result in a desired sample size of 215 subjects (Hulley, Cummings, 
Browner, Grady, & Newman, 2007; Faul, Erdfelder, Buchner, & Lang, 2009).  A post 
hoc power analysis revealed that with a sample size of 359, α = 0.05, observed R2 = 0.29, 
and 4 predictor variables, the actual observed power was 0.999 (Faul, Erdfelder, Buchner, 
& Lang, 2009). 
Procedures for Data Collection 
 
 The data collection technique for this study was a self-report paper based survey.  
The survey instrument was a questionnaire to collect personal demographic 
characteristics as well as capture the four components of interest relating to the theory of 
planned behavior, specifically: attitude, subjective norms, perceived behavior control, 
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and a donor’s intention to donate blood again in the next six months (behavioral 
intention). 
The researcher for this project identified and coordinated with an on-site survey 
administrator at each of the three survey collection sites.  These survey administrators 
had primary responsibility for administering, collecting, and returning each survey to the 
researcher.  Each survey administrator received standardized instructions and training on 
survey administration and human subject’s research.  All were further required to 
complete collaborative institutional training initiative (CITI) training, and were listed as 
associate investigators with the local institutional review boards. 
For each of the three phases of the study potential subjects were approached by 
the site survey administrator, either as individuals or as groups, prior to blood donation.  
The survey administrator explained the purpose of the study, the anonymity of 
participation, and asked individuals if they chose to participate voluntarily.  Subjects 
were then provided a survey, a pen, and an area to complete the survey.  There was no 
time limit for survey completion.  The survey administrator remained available to address 
any questions.  Completed surveys were returned to the administrator.   
Instrument Development 
Appropriate application of the theory of planned behavior required that an 
original survey be developed for each new behavior under investigation and each new 
population being studied (Ajzen, 1991).  Because the military blood donor was a 
previously unstudied population and because the attitudes and beliefs of that population 
likely differed from other donor populations surveyed previously, a new survey was 
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developed.  Development of the survey, which included validation, fulfilled the first 
objective of this study.  In addition to measuring attitude, subjective norms, perceived 
behavioral control, and behavioral intention, data were collected on personal 
demographic characteristics (gender, age, race/ethnicity, marital status, education level, 
number of previous donations, frequency of previous donations, number of years of 
military service, military rank, and branch of military service).  
Methods discussed by Ajzen (2006) and Francis et al. (2004) were applied to 
develop the survey instrument for this study.  Published studies applying the theory of 
planned behavior to study blood donors were reviewed to ensure the current 
questionnaire was similar in regards to the objective of capturing the components of the 
theory; however, the questionnaire developed for this study is original in content.  The 
pilot and main survey questionnaire format was adapted from a questionnaire developed 
for a study by Gaston Godin and colleagues using the theory of planned behavior to 
explain intention to donate blood among the general population (Godin et al., 2005).  Dr. 
Godin gave his permission to use the format of his original work for this study (G. Godin, 
personal communication, 2008).   
The development process heavily involved pilot work; first an elicitation study 
was performed to derive the target population’s primary beliefs toward blood donation 
using a representative sample of the target population, next a draft of the questionnaire 
was pilot tested, and lastly the test-retest reliability (temporal stability) of the indirect 
measures was assessed by administering the survey twice to the same group of people 
over an interval of approximately two weeks. 
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Phase I - Elicitation Study 
 
An elicitation study was conducted to solicit the relevant beliefs of the population 
toward blood donation.  This phase identified accessible behavioral (attitude), normative 
(subjective), and control (perceived behavior control) beliefs.  The elicitation survey (see 
Appendix 1) asked respondents to indicate their agreement with a number of items about 
behavioral beliefs, subjective normative beliefs, and perceived behavioral control beliefs 
related to donating blood.  The responses were used to specifically identify the beliefs of 
each respondent as a sample of the overall population.  The resulting list of beliefs was 
then used to partly develop the pilot questionnaire for phase II.   
The questions were administered by a paper survey given to volunteer subjects.  
Participants for the elicitation study were individuals who donated blood at one of the 
three blood donor centers mentioned previously as survey sites.  In a review of TPB 
studies Godin and Kok (1996) recommend a sample size of 25 to perform an elicitation 
study.  Previous TPB elicitation studies of potential blood donors have utilized sample 
sizes of 20 (Giles et al., 2004), 20 (Lemmens et al., 2005), 46 (Godin et al., 2007), and 25 
(McMahon & Byrne, 2008).  For this phase of the study 10 subjects were surveyed from 
the Navy site, 10 from the Air Force site, and 12 from the Army site for a total sample of 
N = 32.  The additional two respondents from the Army site were a result of the 
researcher providing 12 copies of the survey in the event that extras were needed.  The 
Army survey administrator handed out all 12 instead of just the 10 requested.  
Instructions were clarified for the Navy and Air Force sites.  
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The questionnaire consisted of five quantitative questions with 6 – 11 items for 
each question, rated on 5-point, fully anchored scales.  Five open response qualitative 
questions were provided to allow respondents to write in any response that they felt was 
not covered through the quantitative questions (e.g., “Are there any other important 
advantages to your donating blood that are not listed above?”).  None of the individuals 
who completed the questionnaire provided answers for the qualitative questions.  Lastly, 
a test question relating to the number of previous donations was included.  This test 
question was not used to evaluate the results of the elicitation survey, but was retained in 
the tested format for the phase II and III questionnaires. 
The criterion for retention of items was set at an item mean of 3.0 or lower.  A 
lower item score indicated an item was more important, for example the response “very 
important” was scored as a value of (1), “important” as (2) …to “very unimportant” as 
(5).   
Two questions related to attitudes, which had response options from “very 
important” (1) to “very unimportant” (5) with a midpoint of “uncertain” (3).  One 
question asked respondents to rate the importance of nine items related to the advantages 
of donating blood and the other asked about 10 items related to disadvantages.  
Respondents felt that a feeling of satisfaction (M = 2.2, SD = 1.2) and knowing that their 
donation would help someone in need (M = 1.2, SD = 0.6) or help save a life (M = 1.3, 
SD = 0.6) were the most important advantages of donating blood.  Very few respondents 
viewed incidental personal benefits like getting time away from work or receiving gifts as 
important advantages.  Five of the nine items related to advantages of donating blood 
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were retained for phase II.  These items were feelings of satisfaction , knowing their 
donation would help someone in need or save a life, that they might meet other friendly 
people (M = 3.0, SD = 1.2), and that donating blood may be good for their health (M = 
3.0, SD = 1.2).  Figure 2 describes the 100 percent distribution of respondents’ scores to 
the items corresponding to the advantages of donating blood. This figure, and the others 
in this section, graphically represents those factors that are more important to a 
respondent (top of the figure) and those factors that were less important to a respondent 
(bottom of the figure).  In Figure 2, it is observed that the items, “Knowing my blood will 
help someone in need” and “Knowing I can help save a life” had the highest percentage 
of “Very Important” responses. 
 
Figure 2.  Percent distribution of scores for the nine items related to the advantages of 
donating blood. 
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With respect to disadvantages of blood donation, results overall revealed that 
respondents viewed none of the items as particularly important.  Respondents’ most 
important beliefs were that donations could be harmful to them (M = 4.0, SD = 1.0) or 
painful (M = 4.0, SD = 1.0), that they might learn that they had a disease (M = 4.0, SD = 
1.2), or that they could get a sore or bruised arm (M = 4.0, SD = 1.1).  None of the 10 
items relating to disadvantages to blood donation met the retention criteria and none were 
retained for phase II.  Figure 3 describes the 100 percent distribution of respondents’ 
scores to the items corresponding to the disadvantages of donating blood.  The greater 
part of all responses for the items relating to disadvantages of donating blood, were “Not 
Important” and “Very Unimportant.” 
 
Figure 3.  Percent distribution of scores for the 10 items related to the disadvantages of 
donating blood. 
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Seven items assessed how important others’ approval of donating blood was to 
respondents (i.e., normative beliefs) using the same response scale as the attitude 
questions.  Respondents felt that deployed service members (M = 2.7, SD = 1.6) and 
those in need of transfusions (M = 2.1, SD = 1.3) were by far the individuals whose 
approval was most important.  The approval of family (M = 3.7, SD = 1.1) was a distant 
third in importance.  Items for deployed service members and those in need of transfusion 
were retained for phase II.  Because of the specific focus of this study on the military 
population the item measuring the importance of the subjective normative influence of 
supervisors or superiors (M = 3.8, SD = 1.0) was retained, although not statistically 
indicated.   Figure 4 describes the 100 percent distribution of respondents’ scores to the 
items corresponding to the importance of other’s approval to donating blood.  
Respondents felt that the majority of these items were “Not Important.” 
           
Figure 4.  Percent distribution of scores for the seven items related to subjective norms. 
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Two questions assessed the extent to which six factors would encourage blood 
donation and another 11 would discourage blood donation, on a fully anchored scale from 
“to a great extent” (1) to “not at all” (5) with a scale midpoint of “uncertain” (3).  
Respondents highly endorsed convenience of hours (M = 1.5, SD = .8) and location (M = 
1.6, SD = .8) followed by experience with donating blood (M = 2.7, SD = 1.4) as the most 
important factors that encourage donation.  Items reflecting the convenience and 
inconvenience of location and hours, shorter time to complete giving blood (M = 2.8, SD 
= 1.4), going with friends (M = 3.0, SD = 1.4), and having experience with the donation 
process were retained for phase II.  Receiving an incentive for donating (M = 3.4, SD = 
1.4) was not seen as a factor that encouraged blood donation in this sample population 
and was not retained.  Inconvenient hours (M = 2.6, SD = 1.3) and location (M = 2.5, SD 
= 1.2) were rated as the greatest barriers to blood donation, followed by length of the 
donation process (M = 4.0, SD = 1.2) at a distant third.  Figure 5 describes the 100 
percent distribution of respondents’ scores to the items corresponding to the importance 
of those items that encouraged blood donation, and Figure 6 for those items that 
discouraged blood donation.  In Figure 5 respondents responses for the item relating to 
receiving an incentive was evenly distributed across the spectrum of response choices, 
although the mean of the item did not meet the cutoff criterion for retention. For those 
items that discouraged blood donation (Figure 6) the majority of items were “Not at all” 
important in a respondents’ decision to donate blood, with only two of 11 items retained 
for the pilot survey. 
52 
 
 
 
Figure 5.  Percent distribution of scores for items that encouraged blood donations. 
 
 
 
Figure 6.  Percent distribution of scores for items that discouraged blood donations. 
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Phase II – Blood Donor Questionnaire Pilot 
In this phase the questionnaire was developed and piloted to assess issues of 
content, layout, and internal consistency prior to its use in phase III.  Pilot testing was  
essential to ensure the questionnaire was capable of generating the anticipated responses 
from the target population.   
The phase II blood donor questionnaire (see Appendix 2) was developed to pilot a 
set of personal characteristic demographic questions which provide information about the  
sample, questions which provide direct measure of the constructs of the theory of planned 
behavior (TPB) (i.e., behavioral intention, attitude, subjective norms, and perceived 
behavioral control), and questions developed from the elicitation study, which are belief 
based measures of those same constructs.  There were a total of 11 demographic 
questions and 42 questions to measure the TPB items of interest.   
A draft of the questionnaire was developed and was then reviewed by experts in 
blood donor operations.  Three blood banking experts (defined as individuals who have 
obtained Specialist in Blood Banking credentials and who have experience with blood 
donor center operations) participated in refining the survey.  The experts were asked to 
complete the questionnaire and comment on the following: (a) are any items ambiguous 
or difficult to answer, (b) does the survey feel too repetitive, (c) does it feel too long, (d) 
does it feel too superficial, and (e) are there any annoying features of the wording or 
formatting.  Written comments from the experts were reviewed and telephone follow-up 
was made to each reviewer to discuss the survey more thoroughly.  After necessary 
modifications, the final draft of the survey for phase II was completed.  
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The questions were administered by a paper survey given to volunteer subjects.  
At an approximately two week interval the questions were again administered as an 
electronic survey to the original volunteer subjects.  Phase II participants were 
individuals who donated blood at the Naval Medical Center Portsmouth blood donor 
center (Navy) and the Robertson Blood Center (Army).  Due to survey licensing issues 
governed by Department of Defense regulations, the blood donor center at Wright-
Patterson Air Force base did not participate in this phase of the study. 
 Sixteen subjects from both survey sites were asked to complete the pilot 
questionnaire, total N = 32.  On-site survey administrators specifically identified 
volunteers who were willing to complete the survey twice; first on the day of donation 
(Time A), and again at approximately two weeks post-donation (Time B).   Nineteen 
subjects completed and returned the Time B post-donation questionnaire.   
Attached to the front of the questionnaire was a 4 x 6 index card (see Appendix 3) 
that included a section for subjects to provide contact information, specifically an email 
address.   Contact information was used to communicate with respondents at Time B 
when the electronic questionnaire was sent to them.  At approximately two weeks post 
donation a fillable form (electronic) questionnaire, identical to the first questionnaire, was 
emailed to each subject with instructions for completing and returning the document.  An 
email reminder was sent approximately three days after the initial communication to 
respondents who did not return the completed questionnaire; a second reminder was sent 
approximately three days later (six days after the initial email) if there was still no 
response.  No additional follow-up was performed if the questionnaire was not returned 
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after the three emails were sent.  Emails were sent to each respondent individually with 
no inclusion of other participants’ email addresses or contacts.   A script of the researcher 
initiated email correspondence is included as Appendix 4.  Subjects who did not complete 
a Time B questionnaire within three weeks of donation were excluded from test-retest 
analysis.    
The original Time A contact cards and questionnaires were paired to identify that 
they were completed by the same respondent (i.e., both the card and questionnaire of the 
first respondent had a 1a written on them, the second respondent 2a, etc…).  When the 
questionnaire was returned to the on-site survey administrator, the contact card was 
removed from the survey and mailed to the researcher who conducted all follow-up with 
respondents.  Time B questionnaires were emailed, and returned by email.  When 
returned, questionnaires were printed and marked to correspond to the original contact 
card associated with each respondent (e.g., respondent 1a’s return questionnaire was 
marked 1b).   
Measures and Scales 
 Reliability of the theory based scales, in both phase II and phase III, is assessed 
using Cronbach’s alpha as a measure of internal consistency, and test-retest reliability 
(phase II) to test the temporal stability of questions over time.  Nunnally and Bernstein 
(1994) provide guidance in the interpretation of the reliability coefficient. They state that 
a value of 0.60 to 0.70 “may be” satisfactory for early stages of construct validation 
research, whereas 0.80 or more is excellent.  Francis and colleagues (2004) allow a 
minimum alpha of 0.60 as a “rule of thumb” for acceptable reliability when constructing 
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theory of planned behavior questionnaires.  A literature review of those published 
surveys of blood donors conducted using the theory of planned behavior shows that alpha 
values ranged from 0.60 (McMahon & Byrne, 2008) to 0.93 (Giles et al., 2004).  For this 
study, a Cronbach’s alpha of 0.60 was used as the criterion for acceptance.  
 Also of importance to phase II is a minimum criterion for retaining items assessed 
for test-retest reliability, or temporal stability, as indicated by the correlation coefficient 
of an item between time A and time B.  This acceptance criteria is set at r = .30.  Cohen 
(1988) writes in his book on statistics for the behavioral sciences that a correlation of 
0.30-0.50 is considered moderate.  The small sample size of 19 respondents who 
completed the questionnaire at time B does not provide an adequate sample size to fully 
evaluate temporal stability, or generalize to a larger population.  This is noted as a 
limitation to assessing test-retest reliability. 
Behavioral Intention 
Three items comprised the behavioral intention scale, which measured 
respondents’ intentions to donate blood in the next six months: “I intend to try to donate 
blood again in the next 6 months”, “I expect to donate blood again in the next 6 months”, 
and “I want to donate blood again in the next 6 months”.  Responses were made on a 5-
point, fully anchored scale from “strongly disagree” (1) to “strongly agree” (5), with a 
scale midpoint of uncertain (3).  These items had an inter-item correlation of r = .69, and 
were internally consistent (α = .87).  Using a reduced sample of 19 respondents who 
completed this scale a second time approximately two weeks later, the scale also showed 
adequate test-retest reliability, r (17) = .68, p < .001.  
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Attitude 
Direct attitudes toward donating blood in the next six months were assessed using 
six adjectives (pleasant, stressful, good, satisfying, rewarding, worthwhile) that were 
presented on 5-point bi-polar scales (e.g., very pleasant to very unpleasant).  In order to 
avoid potential bias in response sets, the direction of response choices varied so that some 
items began with a positively valenced item and others began with a negatively valenced 
item.  Items that began with a negative valence were reverse scored during analysis so 
that higher scores indicated positive attitudes toward donating blood.  Initial analysis 
revealed an inter-item correlation of r = .30 and an alpha of .65, but indicated that 
internal consistency could be improved.  The final scale removes items related to 
satisfying and worthwhile, leaving a four item scale with an inter-item correlation of r = 
.46 and adequate reliability (α = .72).   
A discussion of appropriate scale length revolves around the concept that a scale 
with too many items becomes a burden on the respondent, yet longer scales (e.g., more 
items) will often have a greater reliability, and so a balance must be achieved by the 
researcher (DeVellis, 2003).  As it relates to this scale for the attitude variable, all six 
items meet the a priori acceptable cutoff established at α = .60; however, reducing the 
scale to four items increased the reliability to .72 and at the same time reduced the overall 
length of the scale and consequently the survey.  Using a reduced sample of 19 
respondents who completed this scale a second time approximately two weeks later, the 
scale also showed adequate test-retest reliability, r (17) = .79, p < .001.  
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Seven items assessed measures of behavioral beliefs and an additional seven 
items measured the corresponding outcome evaluations.  These items were not meant to 
measure a unitary construct for evaluation of temporal stability and thus were treated as 
individual measures.  Table 5 provides test-retest reliabilities on these single-item 
measures for the 19 respondents who completed the questionnaires twice.  These items 
appeared to be stable over time. 
Subjective Norms 
Subjective normative beliefs were directly measured with three items: “People 
who are important to me want me to give blood again in the next six months,” “I expect 
to feel pressure from people around me to give blood again during the next six months,” 
and “Giving blood again in the next six months is expected of me.”  Responses were 
provided on a fully anchored 5-point scale from “strongly agree” (1) to “strongly 
disagree” (5), with a scale midpoint of “uncertain” (3).  The scale was reverse scored so 
that higher scores indicate greater perception of subjective normative influence to donate 
blood.  Analysis of the three item scale reliability indicated that consistency was not 
acceptable at α = .54. 
Further analysis indicated consistency would be improved by removing the 
question relating to “people who are important to me… .”  After removal, the two-item 
scale had an inter-item correlation of r = .43, and acceptable reliability (α = .60).  In order 
to retain a minimum three item scale, the removed question was reworded and included 
in the final questionnaire.  The literature is generally silent on exact criteria for 
recommend minimum scale length (DeVellis, 2003).  In his guide for constructing a  
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Table 5. 
Test-retest reliability of single-item measures of behavioral beliefs and outcome 
evaluations over approximately 14 days. 
 
Behavioral Beliefs r p 
If I give blood again during the next six months it will benefit someone in need. a .65 ≤ .01 
If I give blood again in the next six months, I might help save someone’s life. b .66 ≤ .01 
If I donate blood again… I will have the chance to meet other friendly people. b .74 ≤ .001 
If I donate blood again in the next six months it will be good for my health. b .83 ≤ .001 
An advantage … is that it will give me time away from work. b .86 ≤ .001 
Others will think well of me if I donate blood again in the next six months. b .89  ≤ .001 
Donating …again in the next six months will give me a feeling of satisfaction. b .90 ≤ .001 
Outcome Evaluations   r      p 
Doing something positive, like donating blood for someone in need is…c .94 ≤ .001 
Helping save someone’s life by giving blood again in the next six months is…c .44 ≤ .100 
Meeting other friendly people if I donate blood again is…c .95 ≤ .001 
The idea that [it] may be good for my health is…c .78 ≤ .001 
Getting time away from work to donate blood is…d .72 ≤ .001 
Knowing that others will think well of me if I donate blood again …d .83 ≤ .001 
Gaining a feeling of self satisfaction from donating blood again is…d .77 ≤ .001 
  
Note. All items measured on 5-point scales. Anchors on scales varied as indicated by 
subscripts. a Response options ranged from “very unlikely to very likely.” b Response 
options ranged from “strongly agree to strongly disagree.” c Response options ranged 
from “very undesirable “ to “very desirable.” d Response options ranged from “not at all 
important “ to “very important.” 
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theory of planned behavior questionnaire Ajzen (2006, p. 8) allows that even a single 
item is designed to be a direct measure of the theoretical construct, and so when multiple 
items are used to assess the same construct they should correlate and exhibit high internal 
consistency.  He does not make recommendations as to an appropriate minimum number 
of scale items.  Several studies, including ones authored by Ajzen, have used as few as 
one item to assess the major constructs of the theory (see Hrubes, Ajzen, & Daigle, 2001; 
Giles, McClenahan, Cairns, & Mallet, 2004;  Lemmens et al., 2005; McMahon & Byrne, 
2007); however, the preponderance of studies utilize a three item scale.  It is for this 
reason that the third question was reworded and retained for the main study.  If the 
established cutoff of α = .60 is not met after final reliability analysis, during phase III, the 
scale may be reduced to fewer than three questions.   
An additional five individual items assessed indirect measures of subjective 
norms.  These items were not meant to form a unity construct to assess temporal stability 
and were treated as individual measures.  Two of these measures evaluated normative 
beliefs and the other three focused on motivation to comply.  Table 6 displays the test-
retest reliabilities of these single-item measures.   
Perceived Behavioral Control 
Perceived behavioral control was measured with four items.  The items were “I 
am confident I could give blood in the next 6 months if I wanted to” (reverse scored), 
“Whether I give blood in the next 6 months is entirely up to me” (reverse scored), and  
“The decision to give blood in the next 6 months is beyond my control,” which were all 
measured on a fully anchored 5-point scale ranging from “strongly agree” (1) to “strongly 
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Table 6. 
 
Test-retest reliability of single-item measures of normative beliefs and motivation to 
comply over approximately 14 days. 
 
Normative Beliefs a   r p 
My supervisors/superiors want me to give blood again in the next six months. .91 ≤ .001 
Service members who are deployed want me to give blood again…. .99 ≤ .001 
Motivation to Comply b                                                                                                                                             r p 
My supervisor’s/superior’s approval of my giving blood again… is important to me. .76 ≤ .001 
The idea that deployed service members will approve if I donate blood again is... .71 ≤ .001 
The idea that those in need of transfusions will approve if I donate blood again is... .49 ≤ .05 
   
Note. All items measured on 5-point scales. Anchors on scales varied as indicated by 
subscripts. a Response options ranged from “strongly agree” to “strongly disagree.” 
bResponse options ranged from “not at all important” to “very important.”  
 
disagree” (5), with a scale midpoint of “neither agree nor disagree” (3).  The fourth item 
provided a stem “For me, giving blood in the next 6 months would be…” followed by a 
fully anchored response scale from “very difficult” (1) to “very easy” (5) with a scale 
midpoint of “neither easy nor difficult” (3).  After reverse scoring, higher scores on this 
scale indicate greater perceptions of behavioral control.  The scale had a mean inter-item 
correlation of r = .36 and acceptable internal consistency (α = .66).  Using a reduced 
sample of 19 respondents who completed this scale a second time approximately two 
weeks later, the scale also showed acceptable test-retest reliability, r (17) = .62,  p = .004. 
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Perceived behavioral control was also assessed with 10 individual items that were 
not meant to form a scale.  Five of these items assessed indirect measures of control 
beliefs and five assessed indirect measures of the power of control beliefs.  In general, the 
items showed acceptable test-retest reliability, but one item relating to control power 
appeared to be less stable over time (Table 7). 
Additional Questionnaire Revisions 
 
 In addition to the changes mentioned earlier, there were other minor revisions to 
the final questionnaire as a result of piloting.  These were: 
a) A demographic question (D-8) originally asked for a respondent’s years of 
service in the military.  This was reworded to ask simply, how long they have been in 
service without reference to years. 
b)  Question 17 was deleted.  It was a redundant question that was not used in the 
overall analysis. 
c) The word “blood” was added to question 24 to clarify blood transfusions.  
d) The word “social” was added to question 38 to clarify social pressure. 
Phase III - Main Study 
Questions were administered by a paper survey given to volunteer subjects. Phase III 
participants were individuals who donated blood at the Naval Medical Center Portsmouth 
blood donor center (Navy) and the Robertson Blood Center (Army).  Due to survey 
licensing issues governed by Department of Defense regulations, the blood donor center 
at Wright-Patterson Air Force base did not participate in this phase of the study.  Survey 
administration procedures were identical to Phases I and II.   
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Table 7. 
Test-retest reliability of single-item measures of control beliefs and control power over 
approximately 14 days. 
 
Control Beliefs a r p 
If I donate again, I expect that the hours/ location of the blood donation site will 
inconvenience me. 
.98 ≤ .001 
The idea of receiving an incentive (gift) makes it easier for me to come donate blood. .93 ≤ .001 
Going with friends makes it easier for me to come donate blood. .82 ≤ .001 
Having experience with the blood donation process makes it easier for me to come 
donate  blood. 
.70 ≤ .001 
Knowing the donation process will take less time would make it easier for me to 
donate blood again. 
.84 ≤ .001 
Control Power b   r p 
If the hours/location of the...site are inconvenient I am ___ to give blood again in the 
next six months. 
.56 ≤ .01 
Because I might receive an incentive (gift) I am ___ to give blood again in the next six 
months. 
 
.80 ≤ .001 
If I go with friends I am ___ to give blood again in the next six months. 
 
.64 ≤ .01 
Because I have experience with the donation process, I am ___ to give blood again... 
 
.36 ns 
If I think it would take less time to donate, I am ___ to give blood again in the next six 
months. 
.57 ≤ .01 
  
Note. All items measured on 5-point scales. Anchors on scales varied as indicated by 
subscripts.  aResponse options ranged from “strongly agree” to “strongly disagree.” 
bResponse options ranged from “very unlikely” to “very likely.”  ns = not significant. 
 
Statistical Data Analysis 
All data was entered manually into a database using the statistical computer 
software PASW Statistics (formerly SPSS statistics), release 17.0.2 (March 11th, 2009). 
Variables were listed in the same order that they appeared in the questionnaire.  The 
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dataset was designed so that data values entered outside of an expected range were 
immediately flagged, and corrected.  Further, 10 percent of the cases were identified by a  
random number generator to be re-checked for correct data entry; no discrepancies were 
identified. 
Descriptive and frequency statistics as well as sampling distribution were used to 
examine and report demographic characteristics of the sample.  Because the questionnaire 
was designed to minimize potential response bias many of the questions regarding the 
theory required reverse scoring so that all response end points resulted in higher scores, 
indicating greater agreement.   
 Missing data issues were resolved either by removal of the cases where 
insufficient data existed to make determinations of what the missing data values may 
have been, or missing values were imputed after estimation through regression analysis.  
Outliers were identified through both univariate and multivariate methods, including 
cases with z scores in excess of 3.29 (univariate), mahalanobis distance greater than the 
indicated p < .001 chi-square (χ2) value (multivariate), and Cook’s distance >1 
(multivariate).  Outliers were either removed if they exerted excessive influence on the 
results, or retained if their impact was acceptable, as determined by the researcher.     
 Throughout the analyses, issues of normality, linearity, and homoscedasticity are 
evaluated.  Normality was checked by assessing the two main components-- skewness 
(symmetry of distribution) and kurtosis (peakedness of distribution), linearity was 
screened through residuals analysis and visual inspection of scatterplots, and 
homoscedasticity was assessed through inspection of bivariate scatterplots.   Skewness 
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and kurtosis were evaluated on the basis of skew/SE skew and kurtosis/SE kurtosis 
respectively, with values greater than 3.3 indicating possible issues of normality, while 
residuals with z scores greater than 3.29 indicated concerns relating to linearity.  
Solutions to these issues included data transformation of variables.  Issues of 
multicollinearity were explored through inspection of bivariate correlations and 
collinearity diagnostics, and assessed through tolerance and VIF (variance inflation 
factor) values, where tolerance values less than 0.10, VIF values greater than 10, and 
correlations > 0.90 might indicate issues of multicollinearity.  Multicollinearity may be 
present when variables are highly correlated with each other, creating difficulty 
establishing reliable estimates of their individual regression coefficients (Tabachnick & 
Fidell, 2007).   
 Tests of the hypotheses as well as other evaluations of significant relationships 
were accomplished through the use of statistical methods including correlation, chi-
square (χ2) test for independence, student’s t-test, one-way analysis of variance 
(ANOVA), and multiple regression.  
Measures and Scales 
Scale mean scores, standard deviations, range of responses, and measures of 
normal distribution (skewness) are presented in Table 8.  Issues for handling the 
deviations from normality of the behavioral intention, attitude, and perceived behavioral 
control variables are addressed in chapter 4 and discussed with the analysis of the results. 
A discussion of each scale (direct and indirect measures) and how they were scored and 
evaluated for reliability is provided after Table 8. 
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Table 8. 
Scale properties. 
 M  SD Range Skew 
Intention 4.33 0.79  2.33-5.00 -0.71*** 
Direct Attitude 4.49 0.63  2.25-5.00 -1.36*** 
Direct Subjective Norms 2.53 0.93  1.00-5.00 -0.20 
Direct PBCa 4.53 0.62  1.00-5.00 -1.67*** 
Indirect Attitude 27.87 15.80 -20.00-70.00 0.15 
Indirect Subjective Norms 11.85 10.12 -17.00-30.00 0.20 
Indirect PBCa 15.25 11.54 -10.00-50.00 0.25 
Note. Standard error of skew = 0.13.  Significance was determined by dividing skew by its 
standard error and using the critical value of the t distribution for the sample size. 
a
***p  ≤  .001. 
Perceived behavioral control. 
 
Behavioral Intention 
Behavioral intention was measured with three items pertaining to respondents’ 
plans to donate blood in the next six months (e.g., “I intend to try to donate blood again 
in the next 6 months”).  All items were scored on a scale from 1 (strongly agree) to 5 
(strongly disagree) and then reverse scored so that higher numbers indicate greater 
intention to donate.  These items were highly correlated (mean inter-item correlation, r = 
.72) with high internal consistency (α = .88).  The removal of any items would decrease 
reliability.  The three items were averaged to form a single direct measure of behavioral 
intentions.  Table 9 shows the specific questions that comprise the measure of intention.   
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Table 9. 
 
Specific questions that form the scales for the direct measures of the theory of planned 
behavior. 
 
 
Behavioral Intention   
 
20.  I intend to try to donate blood again in the next 6 months. 
27.  I expect to donate blood again in the next 6 months. 
31.  I want to donate blood again in the next 6 months. 
 
Attitude  
 
5.  For me, the idea of giving blood again in the next six months is… 
 a. Very stressful… Not at all stressful 
 b. Very good…. Very bad 
 c. Very rewarding… Very unrewarding 
 d. Very pleasant… Very unpleasant 
 
Subjective Norms  
 
33.  Most people who are important to me think I should give blood again …. 
38.  I expect to feel social pressure from people around me to give blood again … 
39.  Giving blood again in the next six months is expected of me. 
 
Perceived Behavioral Control    
 
1.  I am confident I could give blood in the next 6 months if I wanted to.  
7.  Whether I give blood in the next 6 months is entirely up to me.  
19.  The decision to give blood in the next 6 months is beyond my control.  
34.  For me, giving blood in the next 6 months would be...  
 
 
The table also includes those questions that form the direct measure scales of attitude, 
subjective norm, and perceived behavioral control. 
Attitude 
Attitudes toward donating blood were assessed with four items asking participants 
to rate the idea of giving blood using five-point semantic differential scales (e.g., 
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stressful, good, rewarding, and pleasant).  All items were re-coded so that higher scores 
indicate more positive attitudes toward donation.  These items were moderalty correlated 
(mean inter-item correlation, r = .44) with adequate internal consistency (α = .75).  The 
removal of any items would decrease reliability.  The four items were averaged to form a 
single direct measure of attitudes toward blood donation. 
Subjective Norms 
Subjective norms toward blood donation were measured with three items 
assessing the degree to which participants felt pressure from others to donate blood (e.g., 
“Giving blood again in the next six months is expected of me”).  All items were scored 
on a scale from 1 (strongly agree) to 5 (strongly disagree) and then reverse scored so that 
higher numbers indicate greater perception of subjective norms.  Initial reliability 
analysis indicated that one item; “Most people who are important to me think I should 
give blood again” did not correlate well with the others and was thus removed 
from the scale. The remaining two items were moderately correlated (bivariate 
correlation, r = .45) with adequate internal consistency (α = .62).  These items were 
averaged to form a single direct measure of subjective norms. 
Perceived Behavioral Control 
Perceived behavioral control was measured with four items pertaining to 
participants’ sense of self-efficacy and control over donating blood in the next six months 
(e.g., “I am confident I could give blood in the next 6 months if I wanted to”).  Anchors 
differed between the questions, but all were coded on 5-point scales and reverse-scored 
where appropriate, so that higher scores indicate greater perceptions of control.  These 
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items were moderately correlated (mean inter-item correlation, r = .33) with adequate 
internal consistency (α = .65).  No items would improve reliability if removed.  The four 
items were averaged to form a single direct measure of perceived behavior control. 
Indirect Measure of Attitude 
A scale of item pairs was created by weighting seven items assessing participants’ 
beliefs about blood donation with seven items pertaining to participants’ outcome 
evaluations about these beliefs.  For instance, the belief, “If I give blood again during the 
next six months my donated blood will benefit someone in need” (measured on a 5-point 
scale from very unlikely to very likely) was weighted by their response to the outcome 
evaluation, “Doing something positive, like donating blood for someone in need is… 
very undesirable” to “very desirable,” measured on a 5-point scale.  Following the 
recommendations of Francis et al. (2004), beliefs were coded on a unipolar scale from 1 
to 5, while outcome evaluations were coded with a bipolar scale from -2 to +2.  Each of 
the seven item pairs were multiplied and the resulting values were then summed to create 
a single indirect measure of attitude (AI).  Item pairs are shown in Table 10, and Equation 
(1) denotes the process as a mathematical statement. 
 
AI = (a x b) + (c x d) + (e x f) + (g x h) + (i x j) + (k x l) + (m x n).             (1) 
 
Indirect Measure of Subjective Norms 
This scale of item pairs was created by weighting three normative beliefs (e.g., 
“My supervisors/superiors want me to give blood again in the next six months”) with a 
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Table 10. 
Specific questions that form the scales for the indirect measure of behavioral beliefs.   
 
Behavioral Beliefs 
 
a.  If I give blood again … my donated blood will benefit someone in need. 
c.  If I give blood again in the next six months, I might help save someone’s life. 
e.  If I donate blood again … I will have the chance to meet other friendly people. 
g.   If I donate blood again in the next six months it will be good for my health. 
i.  An advantage to donating blood again … is that it will give me time away from work. 
k.  Others will think well of me if I donate blood again in the next six months. 
m.  Donating blood again in the next six months will give me a feeling of satisfaction. 
 
Outcome Evaluations 
 
b.  Doing something positive, like donating blood for someone in need is…  
d.  Helping save someone’s life by giving blood again in the next six months is… 
f.  Meeting other friendly people if I donate blood again is… 
h.  The idea that donating blood again in the next six months may be good for my health is….. 
j.  Getting time away from work to donate blood is…. 
l.  Knowing that others will think well of me if I donate blood again … is….. 
n.  Gaining a feeling of self satisfaction from donating blood again is…. 
 
 
corresponding motivation to comply (e.g., “My supervisor’s/superior’s approval of my  
giving blood again in the next six months is important to me”). Normative beliefs were 
measured on a 5-point scale from “strongly disagree” to “strongly agree,” while 
motivation to comply was rated on a 5-point scale from “not at all important” to “very 
important.”  When necessary, items were reverse-coded, so that higher scores indicate 
greater normative beliefs and motivation to comply.  Following the guidelines of Francis 
et al. (2004), normative beliefs were re-coded to a bipolar scale ranging from -2 to +2, 
while motivation to comply retained its unipolar scale ranging from 1 to 5.  Each of the 
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three item pairs were multiplied and the resulting values were then summed to create a 
single indirect measure of subjective norms (SNI).  Item pairs are shown in Table 11, and 
Equation (2) denotes the process as a mathematical statement. 
 
SNI = (a x b) + (c x d) + (e x f).       (2) 
 
Table 11. 
Specific questions that form the scales for the indirect measure of subjective norms.   
  
Normative Beliefs 
 
a.  My supervisors/superiors want me to give blood again in the next six months. 
c.  Service members who are deployed want me to give blood again in the next six months. 
e.  People in need of blood transfusions want me to give blood again in the next six months. 
 
Motivation to Comply 
 
b.  My supervisor’s/superior’s approval of my giving blood again … is important to me. 
d.  The idea that deployed service members will approve if I donate blood again is... 
f.   The idea that those in need of transfusions will approve if I donate blood again is... 
 
 
Indirect Measure of Perceived Behavioral Control 
Five item pairs assessed the indirect measure of perceived behavioral control 
about donating blood.  These included control beliefs (e.g., “Knowing the donation 
process will take less time would make it easier for me to donate blood again”) along  
with a corresponding measure of control power (e.g., “If I think it would take less time to 
donate, I am _____ to give blood again”).  Control beliefs were assessed on 5-point 
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scales from “strongly agree” to “strongly disagree,” while control power was measured 
on 5-point scales from “very unlikely” to “very likely.” Where needed, items were 
reverse scored, so that higher scores indicate greater control beliefs. Following the 
recommendation of Francis et al. (2004), control beliefs retained its unipolar scale, while 
control power was recoded to a bipolar scale ranging from -2 to +2.  Each of the five item 
pairs were multiplied and the resulting values were then summed to create a single 
indirect measure of perceived behavioral control (PBCI).  Item pairs are shown in Table 
12, and Equation (3) denotes the process as a mathematical statement. 
 
PBCI = (a x b) + (c x d) + (e x f) + (g x h) + (i x j).     (3) 
 
Table 12.  
Specific questions that form the scales for the indirect measure of perceived behavioral 
control.   
 
 
Control Belief 
 
a.  If I donate again …, I expect that the hours/ location of the…site will inconvenience me.  
c.  The idea of receiving an incentive (gift) makes it easier for me to come donate blood. 
e.  Going with friends makes it easier for me to come donate blood. 
g.  Having experience with the blood donation process makes it easier for me to… donate 
blood. 
i.  Knowing the donation process will take less time would make it easier for me to donate blood 
again...  
 
Control Power 
 
b.  If the hours/location of the...site are inconvenient I am ______ to give blood again… 
d.  Because I might receive an incentive (gift) I am _____ to give blood again … 
f.  If I go with friends I am ____ to give blood again in the next six months. 
h.  Because I have experience with the donation process, I am _____ to give blood again … 
j.  If I think it would take less time to donate, I am ____ to give blood again … 
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The correlations between the direct measures of attitude, subjective norms, and 
perceived behavioral control and the indirect measures of the same variables were 
assessed as a check of concurrent validity.  As shown in Table 13, direct and indirect 
measures tended to be moderately correlated with each other, thus supporting the scales’ 
concurrent validity.  There was a statistically significant positive relation between direct 
and indirect attitudes, r (357) = .35, p < .001 and between indirect and direct measures of 
perceived behavior control, r (357) = .24, p < .001.  The relation between direct and 
indirect measures of subjective norms was smaller, but still significant, r (357) = .16, p 
<.002.  Of the direct measures, subjective norms actually had a negative correlation with 
the other measures.  This correlation was non-significant for the relation between 
subjective norms and attitudes, r (357) = -.01, p = .86, but significant for the relation 
between subjective norms and perceived behavior control, r (357) = -.28, p < .001.  Thus, 
greater perception of behavior control is associated with less need to comply with 
subjective norms.  Attitudes and perceived behavior control were moderately, positively 
correlated, r (357) = .35, p < .001.  Indirect measures were all positively correlated with 
each other.  Moreover, the indirect measure of subjective norms, unlike the direct 
measure, shared a moderate positive relation with behavioral intention, r (357) = .39 p < 
.001. 
Human Subjects 
 
 Institutional Review Board (IRB) approval was requested and granted for each 
phase of this study from each of the institutions involved in the research.  Specifically, 
IRBs were located at Virginia Commonwealth University, Virginia (IRB # HM11810,  
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Table 13. 
Zero-order correlations between scale variables. 
Variables 1 2 3 4 5 6 7 
1. Intention -       
2. Direct Attitude .45*** -      
3. Indirect Attitude .38*** .35*** -     
4. Direct SNa -.09 -.01 .18** -    
5. Indirect SNa .39*** .27*** .57*** .16** -   
6. Direct PBCb .42*** .35*** .17**  -.28*** .15** -  
7. Indirect PBCb .47*** .34*** .54***  .08 .46*** .24*** - 
 
aSubjective Norms. bPerceived behavioral control. 
 **p  ≤  .01. ***p  ≤  .001. 
 
expedited); Wright-Patterson Medical Center, Ohio (IRB # FWP20080017E, expedited); 
Naval Medical Center Portsmouth, Virginia (IRB # 2009 0010, expedited); and the San 
Antonio Military Medical Center, Texas (IRB # C2008.232e, exempt).  The IRB at the 
San Antonio Military Medical Center oversees human subject’s research conducted at 
Fort Hood, Texas.   
 In accordance with the ethical conduct guidelines for no-risk survey research 
potential respondents were given all information that might reasonably be expected to 
influence their willingness to participate in the survey.  The information was presented in 
simple language so as to be easily understood by individuals unfamiliar with research or 
the specific research topic.  The first page of each survey included an introduction 
paragraph that informed participants of (a) the purpose of the study, (b) that participation 
was voluntary, (c) the anonymity of their responses (except the pilot survey where 
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respondents provided email contact information), (d) a statement about the risks or 
benefits, (e) and contact information for the Primary Investigator and the local IRB.  See 
Appendix 1 (elicitation survey), Appendix 2 (pilot survey), and Appendix 5 (main 
survey). 
  “Implicit consent” was approved by each IRB for all phases of the study (e.g., 
formal signed informed consent was not required).  Implicit consent is permissible for 
studies in which the researcher asks participants to complete a questionnaire that involves 
no more than minimal risk.  With implicit consent, the respondent has provided consent 
to participate in the research by completing and returning the questionnaire.   
Chapter Summary 
This chapter described the detail behind the methodology for this study including 
the specifics of the research design and the conduct of all phases of the study.  A 
discussion of the questionnaire development, as well detail about scale construction, 
evaluation, and their reliability was provided.  Lastly, overviews of the statistical data and 
analyses, as well as issues concerning human subjects’ research were provided.  The next 
chapter will present the results of the main study in detail.  
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CHAPTER 4 - RESULTS 
 
This chapter presents the results of the study.  First, data preparation and 
preliminary analyses necessary to meet the study objectives are discussed.  Next, the 
descriptive results of the main study are presented to satisfy the second objective of the 
study, which was to describe the characteristics of the sample.  The descriptive statistics 
are followed by regression analyses of the main components of the theory of planned 
behavior to meet objective 3 and test the associated hypotheses, which relate to the 
constructs of the theory in the military blood donor population.  With respect to the first 
objective, designing and validating the survey, presentation of the scales, and reliability 
statistics were provided in chapter 3.  A review of the study variables and their 
descriptions is provided in Table 14.  A critical alpha value of .05 is used for all statistical 
tests described in this chapter unless otherwise noted.   
Data Preparation and Preliminary Analyses 
 This discussion is organized into two sections.  The first focuses on the data used 
to address the study’s second objective of characterizing the military blood donor 
population.  Then, preparation and examination of the data used to analyze the third 
objective, hypotheses testing with the theory of planned behavior, is described.  
 
 
 
 
 
 Table 14. 
Variables used in the study. 
  
Variable Description 
Demographic   
Age Blank space provided 
Gender Female; Male 
Education High school/GED; Some college/Associate degree; Bachelors; Graduate degree or higher 
Race/ethnicity Black/African American; White/Caucasian; Asian or Pacific Islander; Hispanic or Latino; Other 
Marital Status Single; Married 
Military Association In the military; Spouse or dependent; Contractor; Military retiree; Government civilian employee; Other 
Military Pay-grade E1, …, E9; W1, …, W5; O1, …, O6 
Branch of Service Army; Navy; Air Force; Marine Corps; Coast Guard 
Previous Donor No; Yes 
Number of Previous Donations Self-report; Blank space provided 
Self-categorized donor status I am an infrequent or new blood donor; I try to donate once a year; I donate multiple time a year, but not as 
frequently as possible; I am a regular blood donor 
Deployment Status Yes; No 
Theory Specific  
Behavioral Intention Composite of three questions; mean score; also referred to as intention to donate 
Direct Attitude Composite of four questions; mean score 
Direct Subjective Norms Composite of two questions; mean score 
Direct Perceived Behavioral 
Control Composite of four questions; mean score 
Indirect Attitude Subscales combined multiplicatively and summed 
Indirect Subjective Norms Subscales combined multiplicatively and summed 
Indirect Perceived Behavioral 
Control Subscales combined multiplicatively and summed 
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Data Preparation for Describing the Sample Characteristics 
Range values of all variables within the dataset were inspected for plausibility, as 
were measures of means and standard deviations, and were found appropriate.  
Distributions of the dichotomous variables met the screening criteria of a minimum 
category split of 90-10 (Norusis, 2009).  Histograms of demographic variables did not 
reveal unusual patterns of data that may have indicated data entry errors, or erroneous 
reporting by participants.  For the continuous variables of age, number of previous 
donations, and years in the military several univariate outliers emerged.  A few extreme 
values are expected in a large sample (Tabachnick & Fidell, 2007), and inspection 
revealed that outlier values were representative of the intended reference population.  
These cases were retained.  No demographic variable had missing values of greater than 
two percent of all cases, and there were no obvious patterns of missing data.   
Data Preparation for Evaluation of the Hypotheses 
From the 396 respondents, twelve (3 percent of the sample) were missing 
sufficient quantities of data that scale scores could not be completed.  Of these 12, four 
had sufficient data for one or two of the primary scales, but not enough data to allow 
meaningful imputation (i.e., a strategy for estimating missing data based on predicted 
values derived through a regression model).  The remaining eight respondents were 
missing all scale data.  Statistical missing values analysis indicated that missing values 
did not differentiate the sample due to participant demographics.  These 12 cases were 
deleted from analyses.  
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Of the remaining 384 participants, six were missing sufficient data to compute a 
scale of normative beliefs, two were missing sufficient data to compute the attitude scale, 
and two were missing data for just the attitude scale (i.e., those scales form the variables 
necessary for hypotheses testing).  Although a straightforward approach to missing values 
would be to replace the missing values with the mean of the variable for cases without 
missing values, the variability of the data then becomes distorted (Allison, 2001; Cohen, 
Cohen, West, & Aiken, 2003; Norusis, 2009).  Because these participants provided 
complete data on the other scales (missing scale scores were non-overlapping so that, for 
example, those with missing attitude data had complete data for subjective norms and 
those with missing subjective norms data had complete attitude data), a regression 
approach was utilized to complete the missing data points.   
Visual inspection of the data suggested a response bias among a subset of 
participants who appeared to provide the same response once they reached a certain point 
in the questionnaire, raising suspicion about the veridicality (i.e., authenticity; possibly 
resulting from survey fatigue) of their responses.  This response pattern represents error 
in the sample for those respondents who chose not to fully participate in the study, 
resulting in a lack of generalizability of data to a reference population.  Veridicality of a 
case was questioned when 50 percent of consecutive responses were identical or missing, 
or a combination of both.  For example, respondent number 267 began selecting choice 
number “3” at question number 20 and chose that answer for the remainder of the 
questionnaire.  Twenty-five cases met the condition for removal and were excluded from 
the analyses, leaving 359 cases. 
80 
 
 
 
Inspection of the theory of planned behavior scaled variables for normality 
indicated somewhat of a ceiling effect for behavioral intentions, attitudes, and perceived 
behavior control toward donating blood, with means near the scale maximum and a 
significant degree of negative skew (refer to Table 13 in chapter 3).  To meet assumptions 
of the regression equation these variables were transformed using an inverse and 
reflection process, which is the recommended transformation for negatively skewed data 
(Tabachnick & Fidell, 2007).  Participants’ evaluations of subjective norms toward 
donating blood were normally distributed.  Visual inspection of scatterplots among the 
scales did not reveal any obvious deviation from linearity.   
In the final analysis, no multivariate outliers were detected through multiple 
iterations of the regression analyses with all variables, including covariates, using 
mahalanobis’ distance as the indicator.  Residuals analyses did not show any systematic 
deviation from homoscedasticity or linearity.  Values for zero-order correlations, 
tolerance, and the variance inflation factor were inspected and satisfactory to rule out 
issues of multicollinearity or singularity.   
Objective Specific Results 
Characterizing the Sample 
The second objective of this study was to characterize the personal demographics 
of the military blood donor as represented by the respondents in the sample.  Data were 
analyzed from 359 valid cases, with a mean age of 30.4 (median age = 27.00; SD = 12.2; 
range 18 to 79) who were primarily male (71.3 percent) and White (67.4 percent).  A 
little over a third of the sample (35.9 percent) reported having only a high school degree 
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or GED, an additional 45.4 percent had at least some college education (but not a 4-year 
degree), and 18.7 percent held a 4-year or higher degree.  The vast majority was currently 
in the military (81.9 percent) and approximately half were married (52.0 percent).  
Military respondents ranged from newly enlisted (0.25 years) to having served for 40 
years (M = 6.23, SD = 6.93).  Most served in the Navy (70.4 percent) followed by the 
Army (18.0 percent).  The vast majority of respondents had donated blood previously 
(85.8 percent) with a median of four previous donations (range 1 to 150), and most (79.4 
percent) were not deploying in the six months following their participation in the study.  
Table 15 presents select demographic data. 
Several additional variables were subsequently examined to enhance the 
understanding of the study’s sample in support of describing the characteristics of the 
sample, and to begin the discussion of the use of these variables as covariates in the 
regression analyses of the theory variables.  They are described next.   
Deployment Status   
A question in the demographic characteristics section of the questionnaire asked 
respondents if they expected to be deployed, at sea, or stationed overseas in the next six 
months.  This is the deployment status variable.  Plausibly, individuals expecting to 
deploy in the next six months may have a lower intention to donate blood than those not 
expecting to deploy.  To test this, a one-way analysis of variance (ANOVA) was 
conducted with deployment status as the independent variable and intention to donate as 
the dependent variable (see Table 16).  Respondents anticipating deployment (M = 4.18, 
SD = 0.85) had lower intention to donate than respondents not expecting to be deployed  
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Table 15. 
Respondent demographic data for the phase III main study. 
N = 359 Percent 
Race  
White 67.4 
Black 15.9 
Hispanic 11.7 
Asian 2.8 
Other 2.2 
Gender  
Female / Male 28.7 / 71.3 
Education  
High School or GED 35.9 
Some College or Associate Degree 45.4 
Bachelors Degree 10.6 
Graduate Degree or Higher 8.1 
Marital Status  
Not Married / Married 48.0 / 52.0 
Previous Donor?  
Yes / No / Missing 85.8 / 13.1 / 1.1 
Military Association  
In the Military 81.9 
Military Retiree 5.0 
Government Civilian 5.0 
Spouse or Dependent 4.2 
Contractor 1.1 
Other 2.0 
Missing 1.9 
Self-categorized donor status   
Infrequent or new donor 30.6 
Donate once a year 29.8 
Multiple Times per Year, but not as frequently as possible 22.3 
Regular donor 16.4 
Missing 0.8 
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Table 16. 
 
Comparison of select survey results based on deployment status. 
Variable Deploying (n =  73) 
Not Deploying 
(n = 282) 
p 
Intention 4.18 (0.85) 4.46 (0.71) .004 
Attitude 4.43 (0.67) 4.57 (0.56) .060 
Subjective Norms 2.79 (1.00) 2.43 (0.92) .004 
PBC 4.27 (0.84) 4.67 (0.48) < .001 
 
Data are reported in mean (SD).  PBC = perceived behavioral control. 
 
(M = 4.46, SD = 0.71), F (1, 353) = 8.18, p = .004.  People deploying in the near future 
also differed on other variables.  They had greater ratings of subjective normative 
influence (M = 2.79, SD = 1.00) than those not being deployed (M = 2.43, SD = 0.92), F 
(1, 353) = 8.58, p = .004, and lower ratings of perceived behavioral control (M = 4.27, SD 
= 0.84) than those not being deployed (M = 4.67, SD = 0.48), F (1, 353) = 28.37, p < 
.001.  Although those anticipating deployment had less favorable attitudes about donation 
(M = 4.43, SD = 0.67) than people not deploying (M = 4.57, SD = 0.56), this difference 
did not reach statistical significance, F (1, 353) = 3.55, p = .06.  Differences between 
individuals deploying and those not deploying indicate the need to further evaluate this 
variable as a possible covariate in the regression equation. 
Self-categorized Donor Status  
The self-categorized donor status question had four levels of response: 1) I am an 
infrequent or new blood donor; 2) I try to donate blood once a year; 3) I donate multiple 
times a year, but not as frequently as possible; and 4) I am a regular blood donor.   Most 
participants (60.4 percent) self-categorized themselves as infrequent or once-per-year 
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donors, with 22.3 percent indicating that they donated multiple times per year, but not as 
frequently as possible, and 16.4 percent categorizing themselves as regular donors (the 
highest category).  The relationship between respondents’ self-reported number of 
previous donations and their self-categorized donor status was evaluated using correlation 
methods to establish face validity between the two measures.  The number of previous 
donations was moderately correlated with their self-categorized donor status, r (345) = 
.42, p < .001.  Specifically, donors that categorized themselves as infrequent or new 
blood donors averaged 2.46 (SD = 4.01) previous donations, those that classified 
themselves as once per year donors averaged 4.98 (SD = 4.04) previous donations, donors 
answering “multiple times per year, but not as frequently as possible” averaged 7.81 (SD 
= 7.04) donations, and self-categorized regular donors averaged 23.41 (SD = 31.24) 
previous donations.   
A chi-square test of independence was performed between the self-categorized 
donor status variable and gender, marital status, race, and education to test for a 
statistically significant difference between expected frequencies and observed frequencies 
of the categorical variables (Moore, 1995).  Self-categorized donor status was not related 
to gender, χ2 (3, N = 353) = 0.42, p = .94, marital status, χ2 (3, N = 353) = 5.39, p = .19, 
or education, χ2 (9, N = 347) = 14.37, p = .11, but was significantly related to race, χ2 (3, 
N = 353) = 8.75, p = .03, with a greater percentage of White participants (19.1 percent) 
indicating regular donations than participants of other races (11.3 percent).  This analysis 
of race and self-categorized donor status collapses the race category into two groups, 
White and Non-White, because the low representation of Asian or Other violates 
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assumptions of the chi square analysis (i.e., too few cases to calculate reliable results) and 
interpretation may have been unreliable.   
A one-way analysis of variance (ANOVA) was conducted to test if participants’ 
age also differed by their self-categorized donor status. The omnibus test was significant, 
F (3, 350) = 12.16, p < .001, indicating a difference in age between the four donor status 
categories.  To determine which of the four donor status categories were different, a set 
of three orthogonal reverse Helmert contrasts were tested.  Reverse Helmert contrasts 
(also known as difference contrasts) compare the highest levels of the predictor variable 
with the mean of the previous levels of the variable (Tabachnick & Fidell, 2007).  
Because these contrasts were implemented as post-hoc comparisons, a Bonferroni 
correction was applied.  With an alpha of .05 and three contrasts, this correction results in 
an alpha critical value of .02 (.05/3). Results indicated that regular donors were older (M 
= 38.62, SD = 18.02) than those of the other three donor categories (combined M = 
28.78), t (351) = 5.98, p < .001, but there were no age differences between those who 
donated multiple times per year and those who contributed less, or between once per year 
and infrequent donors (ps > .23).  The analyses provide evidence that the self-categorized 
donor status variable should be further evaluated for influence as a covariate in the 
regression model. 
First Time or Repeat Donors  
Another potential difference in an individual’s future intention to donate blood is 
based on whether participants were first time or repeat donors.  A series of one-way 
ANOVAs were conducted to test for differences based on participants’ status as previous 
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donors on the study scales.  First time donors had less intention to donate in the future, F 
(1, 353) = 10.86, p = .001.  They also had less favorable attitudes toward donation, F (1, 
353) = 3.89, p = .049.  Participants’ responses to the measures of subjective norms and 
perceived behavioral control did not vary between first time and repeat donors, F (1, 353) 
= 0.32, p = .57, and F (1, 353) = 2.12, p = .16, respectively.  See Table 17 for means. 
Whether a respondent is a first time or repeat donor is further evaluated as a covariate in 
the regression equation.     
 
Table 17. 
Comparison of select survey results based on first time versus repeat donors. 
 
Variable   First time donors          (n = 47) 
Repeat donors 
   (n = 308) 
     p 
Intention 4.07        (0.91) 4.45  (0.71) .001 
Attitude 4.38  (0.70) 4.56  (0.56) .049 
Subjective Norms 2.43  (0.94) 2.50  (0.95) .571 
PBC 4.47  (0.61) 4.60  (0.59) .159 
 
Data are reported in mean (SD).  PBC = perceived behavioral control. 
 
Generalizability  
Summary data presented in Table 18 presents evidence relevant to the 
generalizability of the sample to a population of military blood donors.  Table 18 
compares proportions of responses by pay grade, education, marital status, and gender in 
the sample to explore how similar or different the sample military donor was from the 
military as a whole.  Data for the military population is referenced from the April 2009 
Status of Forces Survey of Active Duty Members. To test whether the sample proportions  
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Table 18. 
Percent of military service members in the sample and comparison population by select 
categories. 
 
 Sample  Populationa 
Pay-grade    
Enlisted  91  84 
E1-E4 56  39 
E5-E9 35  45 
Officers 9  16 
W1-W5 1  1 
O1-O3 5  8 
O4-O6 3  6 
Education    
No College 41  26 
Some College or Associate degree 45  53 
4-year degree 9  13 
Graduate degree or higher 5  8 
Marital Status    
Single 53  38 
Married 47  62 
Gender    
Male 76  84 
Female 24  16 
 
aApril 2009 Status of Forces Survey of Active Duty Members. Population N = 1,331,298.  
Sample N = 294.  
 
were representative of the population, a series of chi square tests of independence were 
conducted.  Given the large population, results from these analyses may have been 
particularly sensitive to small differences.  There were fewer married respondents in the 
sample compared to the military population, χ2 (1, N = 1,331,296) = 30.21, p < .001, and 
more females in the sample than in the military as a whole, χ2 (1, N = 1,331,296) = 15.30, 
p < .001.  The sample also had a higher proportion of participants with less than a college 
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degree than the military as a whole, χ2 (3, N = 1,331,295) = 53.91, p < .001, and a greater 
proportion of respondents at the lowest pay scale, χ2 (4, N = 1,331,294) = 43.36, p < .001.  
Results identified significant differences between the sample and the referent military 
population for all the variables in Table 18, revealing that the demographic characteristics 
of the study’s military blood donors do not reflect those reported for the military as a 
whole.  In general, characteristics of those donors in the sample who are serving in the 
military revealed that the respondents are young, junior enlisted service members, who 
tend to be single and less educated then the reference military population.    
Evaluating the Theoretical Hypotheses 
The third objective of the study was to test the constructs of the theory of planned 
behavior within the military blood donor population.  Four hypotheses were offered:   
H1)   A military blood donor’s intention to donate blood will be influenced by 
their attitudes, subjective norms, and perceived behavioral control toward giving blood. 
H2) Attitudes toward blood donation will be a significant predictor of a military 
blood donor’s future intention to donate blood.  
H3) Subjective norms will be a significant predictor of a military blood donor’s 
future intention to donate blood.  
H4) Perceptions of behavioral control will be a significant predictor of a 
military blood donor’s future intention to donate blood. 
Covariates 
A covariate is a variable that is typically an extraneous, confounding influence on 
the dependent variable.  In general, covariates are controlled for in a multiple regression 
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so that the true contribution of an independent variable of interest can be evaluated while 
statistically controlling for the influence of the covariate(s) (Polit & Beck, 2004).  
Additionally, a covariate may be of interest to expand a regression model to better 
account for those variables that influence the dependent variable (i.e., finding the best 
model).  
In addition to the traditional demographic characterizations previously described, 
three questions were included to collect information about whether a respondent had 
donated blood previously, and if yes, approximately how many times; whether they were 
expecting to deploy in the next six months; and a respondents’ self-categorization of the 
frequency of their donations (e.g., infrequent, regular).  The question relating to 
deployment status is used as a potential covariate in the analysis to identify any influence 
on an individual’s intention to donate again in the future because they may be deploying, 
and the questions obtaining information on number of previous donations and self-
categorized donor status are included as potential covariates to investigate expanding the 
regression model beyond that proposed by the theory of planned behavior.  Use of these 
variables in the regression model is described next. 
To assess the influence of the potential covariates in the regression model 
proposed by the theory of planned behavior, the covariates were entered into the model 
using the stepwise regression method (Tabachnick & Fidell, 2007).  In this method the 
variables (i.e., covariates) are added one at time provided they meet the statistical criteria 
for entry (PIN = .05); once in the equation a variable is retained unless it meets the 
exclusion criteria (POUT = .10).  After analysis only the self-categorized donor status  
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Table 19. 
Multiple regression of theory variables and covariates on behavioral intention.  
 
  Correlations  
 β Zero-Order 
(r) 
Semipartial 
(sr) 
R2 
Model 1 – theory variables only    .29*** 
Attitude .34***  .45         .32  
Subjective Norm -.01 -.09           -.01  
Perceived Behavioral Control .31***  .43         .28  
Model 2 – covariate approach    .36*** 
Attitude .31***  .45         .29  
Subjective Norm -.02 -.09           -.02  
Perceived Behavioral Control .26***  .43         .23  
Self-categorized donor status  .28***  .39             .27  
Model 2—excluded variables     
Number of previous donations  .07 .22   
Deployment status -.04 .14   
First time/Repeat donor -.03         -.15   
     
***p  ≤  .001. 
 
remained as a significant covariate in the model.  Results of this analysis are presented in 
Table 19, and zero-order correlations are presented in table 20.   
Hypotheses Testing   
The first hypothesis, annotated as and referred to as H1 throughout this 
discussion, relates to the complete model of the theory of planned behavior.  In the 
complete model, the extent to which the constructs of attitude, subjective norm, and 
perceived behavioral control influence an individual’s intention to donate blood 
(behavioral intention) are evaluated.  To test this hypothesis, a standard multiple 
regression was specified with behavioral intention as the criterion variable and attitude, 
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Table 20. 
Zero-order correlations between select variables.  
Variables 1 2 3 4 5 6 7 8 
1.  Intention -        
2.  Attitude .45*** -       
3.  Subjective norm    -.09  .02 -      
4.  PBC   .43***   .35***   -.28*** -     
5.  SC donor status .39*** .17**  .01   .19*** -    
6.  # Prev donations .22*** .03 -.07  .13*  .41*** -   
7.  1st Time/Rpt dnr .14** .09  .03 .11  .42***  .21*** -  
8.  Deploying?    -.15**   -.09  .16**    -.23*** -.05 -.11* -.01 - 
 
PBC = perceived behavioral control. SC donor status = self-categorized donor status. 1st 
Time/Rpt dnr = First time/Repeat donor. Deploying? = Deployment status. 
*p  ≤  .05. **p  ≤  .01. ***p  ≤  .001.  N = 346. 
 
subjective norms, and perceived behavioral control as predictor variables.  In the 
interpretation of the regression output, multiple R square (R2) is the proportion of 
variance in the dependent, or criterion variable (behavioral intention), which can be 
explained by the independent, or predictor variables (attitude, subjective norm, and 
perceived behavioral control).  The size of the standardized regression coefficient (β) for 
each independent variable in the regression equation relates to the size of the effect that 
variable is having on the dependent variable.  By standardizing the coefficients a 
comparison can be made of the magnitude of the coefficients to identify which variable 
has more of an effect on the regression model (Moore, 1995).  Zero-order correlations 
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were evaluated to assess the strength of the relationship between the independent and 
dependent variable without the influence of covariates or other independent variables.  
The semipartial coefficient (sometimes called the part correlation coefficient) represents 
the unique change in the multiple R2 when the variable is added to the equation.  The 
value for the semipartial coefficient explains the unique contribution of the variable that 
is not available from the other variables in the equation (Norusis, 2009).   
To evaluate the first hypothesis of the study, a standard multiple regression was 
specified with only the theory specific variables.  The potential influence of deployment 
status as a confounding covariate was earlier determined as insignificant; therefore, the 
variable was not retained in the parsimonious model with theory specific variables.  
Results of the regression analysis support H1, and reveal the overall model to be 
significant, R2 = .28, F (3, 352) = 46.53, p < .001 (see Table 21, model 1). 
Hypotheses 2, 3, and 4 (H2, H3, and H4) were tested with the same regression 
analysis described for evaluating H1.  Having a positive attitude about blood donation 
(H2), β = .35, t (352) = 7.21, p < .001, and feeling a greater sense of behavioral control 
over donation (H4), β = .30, t (352) = 5.82, p < .001, were predictive of participants’ 
intention to donate, thus supporting the respective hypotheses.  However, subjective norm 
(H3) did not contribute to predict future donation intention, β = -.13, t (352) = -0.28, p = 
.78; thus there is no evidence to support hypotheses 3 in the study’s sample of the 
military blood donor.   Further, an inspection of the zero-order correlations (Table 21, 
model 1) supports the statistically significant relationship between attitude (r = .45) and 
perceived behavioral control (r = .42) with intention to donate.  The semipartial  
93 
 
 
 
Table 21. 
Multiple regression of theory variables (Model 1), and the addition of self-categorized 
donor status (Model 2). 
 
  Correlations  
 β Zero-Order 
(r) 
Semipartial 
(sr) 
R2 
Model 1     .28*** 
Attitude .35***  .45         .33  
Subjective Norm -.13 -.09           -.12  
Perceived Behavioral Control .30***  .42         .26  
Model 2     .35*** 
Attitude .32***  .45         .29  
Subjective Norm  -.03 -.09           -.03  
Perceived Behavioral Control .25***  .42         .22  
Self-categorized donor status  .27***  .37              .27  
 
***p  ≤  .001. 
 
coefficient value (sr) when squared (sr2) indicates the amount by which R2 would be 
reduced if an independent variable were omitted from the equation (Tabachnick & Fidell, 
2007).  The contributions of attitude (sr2 = .332 = .11), and perceived behavioral control 
(sr2 = .262 = .07) were the amount of unique variance (.11 + .07 = .18) attributable to R2 
from the variables, while the remainder (.28 - .18 = .10) represents variance that was 
shared between the combination of variables in model 1.  Table 22 summarizes the third 
objective.  
Although not specific to objective 3, the inclusion of the self-categorized donor 
status variable in the regression model significantly increased the amount of variance in 
behavioral intention explained by the independent variables, R2 = .35, F (4, 351) = 48.13,  
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Table 22. 
Evaluation of objective 3 hypotheses. 
Hypothesis Summary 
Values used to 
evaluate hypothesis 
Hypothesis 
supported? 
H1)  Is the overall model significant? F, R2  Yes 
H2)  Does attitude significantly relate to intention? t, β, r, sr, sr2 Yes 
H3)  Does subjective norm significantly relate to intention? t, β, r, sr, sr2 No 
H4)  Does PBC significantly relate to intention? t, β, r, sr, sr2 Yes 
 
PBC = perceived behavioral control. F = F statistic, R2 = coefficient of determination. t = 
t statistic.  β = standardized regression coefficient.  r = zero-order correlation coefficient. 
sr = semipartial correlation coefficient.  sr2 = semipartial correlation coefficient squared.   
 
 
p = <.001. Between the two models, R2 change = .07, F change (1, 351) = 38.19, p = 
<.001.  Values for all variables in the expanded model are found in Table 21, model 2.  
Implications of the expanded model are discussed further in chapter 5. 
Chapter Summary 
This chapter has presented the descriptive and inferential statistical analyses to 
meet the study objectives and test the study hypotheses.  Notably, the sample was 
comprised of respondents who were primarily White, male, young, and junior service 
members.  Relationships between the principal variables of the theory of planned 
behavior were evaluated.  Attitude and perceived behavioral control contributed 
significantly to explaining the variance in the intention variable, while subjective norms 
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did not.  Interpretations of the findings in this chapter will be presented in the context of 
the review of literature in the next chapter.
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CHAPTER 5 – CONCLUSIONS 
 
This chapter provides a review of the study’s key findings, a discussion of the 
conclusions that can be drawn from results, and implications for theory based blood 
donor research. It also reviews potential limitations of the study and highlights possible 
areas for future research. 
Review and Discussion of Key Findings 
The purpose of this study was twofold:  first, to characterize the personal 
demographics of the military blood donor, and second, to test the constructs of the theory 
of planned behavior within the military blood donor population.  This purpose was 
accomplished through three objectives.  This section addresses each of the study’s 
objectives and presents associated key results.   
Developing the Instrument 
The first objective of this study was to develop and validate a survey instrument 
that was used to collect both personal demographic characteristics of the military blood 
donor and to identify those factors that influence a military donor’s future intention to 
donate blood based on the tenants of the theory of planned behavior.  Because the 
military blood donor population had not previously been surveyed using a questionnaire 
specifically designed to test the constructs of the theory of planned behavior, it was first 
necessary to identify those beliefs that the sample population held as important as they 
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relate to donating blood.  For example, in a previously studied sample of college students, 
respondents believed their parents were an important subjective normative influence on 
their decision to donate blood (Lemmens, et al., 2005).  However, a sample of military 
blood donors might not hold that same belief, and so further investigation was required.   
This study identified those important modal beliefs of the military blood donor sample 
through an elicitation survey (see Appendix 1).   
The Elicitation Survey  
Popular beliefs about blood donation were identified from published literature and 
presented as a survey to a sample of military blood donors (N = 32).  Respondents then 
selected those beliefs that they identified with or felt were important to their decision to 
donate blood.  For the beliefs relating to advantages of donating blood, items more 
intrinsically rewarding, such as knowing the donation would help someone in need, and 
that their donation could help save a life, were important beliefs about blood donation for 
the respondents in the sample.  However, those extrinsically rewarding items such as 
receiving a gift or incentive, getting time away from work, or receiving a free health 
check, were not important to the majority of the respondents (see Figure 2, Chapter 3).    
These findings are similar to those reported in two recent studies where respondents were 
not strongly motivated by external “rewards” (see Glynn et al., 2002; Schlumpf et al., 
2008).   
Respondents were also asked if any of 10 unfavorable behavioral beliefs (e.g., 
that donating blood could be harmful or painful) about blood donation were important 
when considering whether they would or would not donate blood in the future (see Figure 
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3, Chapter 3).  Interestingly, none of the negative beliefs about donating blood was found 
to be important in this sample of military blood donors.  A distinction should be made 
here that all of the participants in this study had already made the decision to donate 
blood and, consequently, may not be influenced by negative beliefs toward blood 
donation in the same way that a sample of non-donors might be influenced.  In an 
examination of negative motivators influencing the decision to give blood, Gillespie and 
Hillyer (2002) found significant differences between non-donors, first time donors, and 
regular donors.   Additional research focusing on both the donor and non-donor would 
help to clarify the way that the two groups view the importance of those factors that give 
rise to negative beliefs toward blood donation, and whether differences exist in the 
military donor population. 
For the items relating to subjective normative influence it is interesting to note 
that the sample did not indicate that family, close friends or coworkers were influential in 
their decision to donate blood as was found in prior research (Giles, et al., 2004; 
Lemmens et al., 2005).  The only normative influences considered important were those 
of deployed service members, and those broadly defined for individuals “in need of 
transfusions.”  The feeling normative influence from deployed service members to donate 
blood is not one that has been explored previously and is unique, at least to this sample, 
of military blood donors.  Further investigation is needed to fully understand why this so; 
however it may be due, in part, to the intangible cohesion, camaraderie, and sense of duty 
found among those who serve in the military.  Future research regarding this normative 
influence may benefit from focus groups or interviews to better understand the subjective 
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normative role of deployed service members on the intention of potential military blood 
donors.    
An individual’s perceived behavioral control toward donating blood is an 
aggregate of those factors that they perceive to be barriers or facilitating factors that 
hinder or ease their ability to donate (Ajzen, 2001).  Respondents held very strong beliefs 
that the convenience of the location and hours of the donation facility were important in 
their decision to donate blood (see Figure 5, Chapter 3).  Also important were having 
experience with donating and reducing the overall time spent in the donation process.  
These beliefs provide insight for blood donor facilities interested in finding ways to 
improve their operations for the benefit of attracting and retaining blood donors.  For 
example, conducting a survey to identify the most convenient hours that a facility is open 
to collect blood could be beneficial to a population that holds beliefs that inconvenient 
hours are a barrier to donating.  Plausibly, removing or minimizing a barrier like 
inconvenient hours would result in an increase in a potential donor’s intention to donate 
blood. 
Identifying the important modal beliefs, in this sample, toward donating blood 
was only a preliminary step in understanding the full extent to which those beliefs are 
held by the larger military blood donor population.  The elicitation survey was conducted 
with a limited sample size and although the validity of the sample is supported by 
literature (Godin & Kok, 1996; Giles, et al., 2004; Lemmens et al., 2005; McMahon & 
Byrne, 2008), there is insufficient evidence to support conclusions that the small sample 
is fully representative of the population.  The purpose of this survey was fulfilled, (e.g., to 
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identify the important beliefs of the sample which were used to design the pilot survey); 
however, further investigation is required to make broader claims about the results of the 
elicitation study specifically.  These investigations may be in the form of focus groups, or 
targeted interviews of non-donors and donors with varying experience levels of donating 
(i.e., infrequent donors, and regular donors).  A new survey would then be designed to 
explore the findings of the focus groups with a larger sample.  When these modal beliefs, 
or important factors, toward donating blood are identified, targeted recruitment and 
retention interventions can then be designed with a higher likelihood of success in the 
intended population.   
Characterizing the Demographics of the Sample 
The second objective of this study was to characterize the personal demographics 
of the military blood donor as represented by the study’s sample.  Of the six known 
previous studies evaluating the theory of planned behavior specific to blood donation, 
five were conducted with a student sample (Giles & Cairns, 1995; Giles, et al., 2004; 
Lemmens et al. 2005; McMahon & Byrne, 2008; France et all, 2007) and only one was 
conducted in the United States (France, et al, 2007).  Notably, each of these six study’s 
participants were comprised primarily of women; whereas, the current study is the first to 
consist of a largely male sample.  These three differences between previous studies and 
the current study (e.g., non-student sample, within the United States, and primarily male), 
help to extend the application of the theory of planned behavior, in understanding blood 
donor intention, to a broader population.   
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With respect to age, the sample population of this study had a median age of 26 
years; several older respondents influenced a shift of the average age to about 30 years 
old.  As expected, this age distribution is somewhat lower than the 33-38 year old 
average reported for the civilian blood donor in 1991 (Piliavin & Callero, 1991), and a 
mean of 36.3 years old reported in 2005 (Zou, et al., 2008).  It is likely this younger age 
distribution of the sample is a result of a higher proportion of younger donors in the 
military population rather than as a result of the military donor centers creating an 
environment that fosters donation among a younger demographic.  This difference 
between the military and civilian blood donor is also seen in levels of education where 
fewer of the military donor sample hold four year or higher degrees, and gender, where a 
significantly larger portion of the military donor population is male.  Caution should be 
taken in interpreting these comparisons, other than to acknowledge that the sample donor 
characteristics are different.  Many of these differences are expected, as the overall 
civilian population and the overall military population also differ in respect to age, 
gender, and education levels.  What may be important, however, is that future research 
may consider these differences when designing recruitment and retention campaigns 
targeting an intended population.  For example, strategies directed at the principally 
young, male, infrequent donor that are developed through marketing based research may 
yield better recruiting or retention of donors in the military population. 
This demographic discussion has focused on those characteristics that describe the 
majority of the sample respondents in this study.  Conversely, results of the demographic 
analyses indicate the proportion of the military blood donor population that are 
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represented in smaller numbers  in the study sample.  Specifically, underrepresented in 
the sample are civilians associated with the military, and the more senior service 
members.  An increase in blood donations might be achieved if recruitment of those 
underrepresented categories of donors is emphasized.  Continued research will help to 
fully understand the impact of differences in demographic characteristics on a donor’s 
intention to donate blood. 
Testing the Theoretical Constructs 
 Consistent with prior evidence of a significant relationship between constructs of 
the theory of planned behavior and intention to donate blood, this study demonstrates that 
attitude and perceived behavioral control are positively related to intention.  Contrary to 
prior findings in other populations, subjective norms were not related to intention to 
donate in this sample of military blood donors. 
Prior research shows that attitude is generally the strongest predictor of intention 
in applications of the Theory of Planned Behavior model (Ajzen, 1991; Ajzen & 
Fishbein, 1980); therefore, the current findings are consistent with those of earlier 
research.  Three studies specific to blood donation report the contribution of attitude in 
the prediction model comparably with that found in this study (Giles, et al., 2004; 
Lemmens et. al, 2005; McMahon & Byrne, 2007).  In terms of evaluating the relationship 
between attitude and behavioral intention, a review of 187 studies published prior to 
1997, reported an average correlation of 0.49 (Armitage & Connor, 2001a).  This 
compares favorably to the correlation of 0.45 between the same two variables in this 
study.  The relationship between a positive attitude about blood donation and intention to 
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donate is expected and supported by past research.  Developing positive attitudes toward 
donating blood, with potential donors, should be a key component of any effort to 
increase blood donations among the military donor population.  An example might 
include informational campaigns specifically designed to educate potential donors on the 
positive aspects (i.e., to influence attitude) of blood donation.  This could be 
accomplished in person by “donation advocates” or through print, internet, radio, or 
television media.  This is an important area for future research.   
Like attitude, the perceived behavioral control (PBC) component of the theory of 
planned behavior also contributed to a sizable portion of the variance in behavioral 
intention.  Ajzen (1991) explains that the strength of the relationship between intention 
and PBC is expected to vary relative to specific behaviors and the circumstances 
surrounding the performance of those behaviors.  The PBC variable has been shown to be 
particularly important in models designed to predict health behaviors (Armitage & 
Connor, 2001a).  Donating blood is 100 percent voluntary; however, it is conceivable, 
especially in a military environment, that a blood donor might feel that the decision to 
donate blood was out of their complete control, (i.e., that junior services members may 
feel that the decision to donate was not entirely theirs to make).  The results of this study 
demonstrate that the military blood donors’ perceptions of control over donating blood 
are comparable to those reported for civilian blood donors, indicating that the military 
donors’ perceived control over donating blood was not excessively influenced by the 
military environment.   
104 
 
 
 
Armitage and Connor’s (2001a) meta-analysis reports the average correlation 
between intention and PBC as 0.43; which is identical to the correlation of those 
variables in this sample of military blood donors.  Two blood donor specific studies 
(Lemmens et al., 2005; McMahon & Byrne, 2007) report the contribution of PBC in the 
prediction model comparably to the magnitude of the relationship also found in this 
study.  Two additional studies (Giles, et al., 2004; France, et al., 2007) reported 
significantly higher beta coefficients in the model for PBC, but their studies were 
specifically designed to expand on the original constructs of the TPB and consequently 
may not be appropriate for direct comparison.  Like attitude, the relationship between 
perceived behavioral control about blood donation and intention to donate is expected 
and supported by past research.  Future research to better understand those perceived 
factors that ease or inhibit a donor’s ability to donate blood is warranted to better identify 
those specific components of PBC that most influence a potential donor’s intention to 
donate blood.  
The subjective norm (SN) variable has been argued to be the weakest component 
of the theory of planned behavior.  Three meta analyses exploring the TPB, Sheppard et 
al. (1988), Godin and Kok (1996), and Armitage and Conner (2001a), found subjective 
norms to be the weakest predictor of intentions, but still statistically significant.  
Applications of the TPB specifically to blood donation also found SN to be the weakest 
predictor of intention to donate (e.g., Giles, et al., 2004; McMahon & Byrne, 2007; 
France, 2007).  It is possible that the influence of social pressure (subjective norm) is not 
a strong indicator of intention to donate blood, as it is with other health behaviors.  This 
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is suggested by the weak correlation, and non-significant semipartial correlation 
coefficient, between subjective norms and intention to donate blood, observed in this 
study.    
Armitage and Connor (2001a) offer that the most likely explanation for poor 
performance of the subjective norms construct results from poor measurement.  In their 
review, they indicated that 52 out of 84 studies used only a single item measure for the 
subjective norm component despite evidence that the multiple item scale is statistically 
the better predictor of intention than the single item scale (p < .05; see also Nunnally, 
1978; DeVellis, 2003).  None of the authors using the single item subjective norms 
measure in their investigation of blood donors explains their use of the single measure in 
place of a multi-item scale.  For this study, reducing the subjective norms scale to a single 
item does result in a statistically significant contribution of the variable to the regression 
model; the single measure also demonstrates a statistically significant correlation with the 
intention variable (ps < .001).  However, it was not prudent to reduce the scale for the 
purpose of obtaining statistically significant results, when there was reason to believe 
there are outstanding issues with the development of the multi-item scale that require 
further assessment (Nunnally, 1978; DeVellis, 2003). 
 Although it appears that subjective normative influence is not an important factor 
to the military blood donor when deciding to donate blood or not, caution in 
interpretation is recommended until scales that are more reliable are developed and 
additional research is conducted with this population.  Consequently, future studies 
sampling this population should not rely upon the subjective norms scale developed 
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during this study.  Specific examples for addressing this issue are discussed in the 
limitations section of this chapter. 
While exploring the potential influence of covariates in the regression model it 
was determined that, when included in the model, a respondent’s self-categorized donor 
status explained a statistically significant amount of variance in the intention variable.  
The self-categorized donor status variable is highly correlated with the variable 
expressing the number of past donations, but is distinctly different because it is the 
respondents who choose to categorize themselves, (e.g., as infrequent or regular blood 
donors), regardless of how many times they have actually donated.  Several studies have 
explored inclusion of the number of past donations variable (see Ferguson & Bibby, 
2002, Godin et al., 2005; Godin et al., 2007), and all found past behavior to significantly 
contribute to the model to better predict intention to donate.  Inclusion of additional 
variables to better explain the variance in intention to donate is not unusual.  Factors such 
as moral norm (Armitage & Connor, 2001b; Lemmens et al., 2005; France, et al., 2007; 
McMahon & Byrne, 2007), perceived knowledge of the donation process (Lemmens et 
al., 2005; Lemmens et al., 2009), satisfaction with the donation process (France, et al., 
2007), anticipated regret (McMahon & Byrne, 2007; Masser, White, Hyde, Terry, & 
Robinson, 2009), anticipated affect (Lemmens et al., 2009), self-identity (McMahon & 
Byrne, 2007; Masser et al., 2009), and altruism (Lemmens et al., 2009) have all been 
explored for possible inclusion in the original model proposed by the theory of planned 
behavior and blood donation.  This discussion of an expanded theoretical model as it 
applies to this study is continued in the recommendations for future research section.  
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Theoretical Alternatives 
 The current study of military blood donors in the context of the theory of planned 
behavior (TPB) has fulfilled the stated purpose, meet the objectives, and demonstrated 
that the TPB is, generally, useful in predicting blood donation intention in a sample of 
military blood donors.  Discussed earlier, the findings of this study compare favorably to 
those of other researchers.  That said, there yet appears to be a gap in the understanding 
of the motivating factors that influence a potential blood donor to actually donate blood.  
In the context of this study, a large portion of variance in the intention variable is still 
unexplained.  Much of that unexplained variance is likely due to measurement error; 
however, the possibility exists that the theory of planned behavior is not the best model to 
study blood donor behavior.  The use of attribution theory and the health belief model as 
possible alternatives to the theory of planned behavior are briefly discussed next.   
 Attribution theory posits that those who accept or feel a sense of responsibility for 
their behavior will be more likely to behave in a way consistent with that feeling (Smith 
& Martin, 2007).  For example, a blood donor who donates regularly may develop strong 
personal feelings of moral obligation toward continuing to donate blood in the future.  
They become intrinsically motivated to donate, and as attribution theory suggests, this 
feeling becomes even stronger when there is no external justification for their donation 
behavior (Piliavin & Callero, 1991).  Attribution theory also lends support to the findings 
that the blood donors in the current study were generally not motivated by the idea of 
receiving incentives to donate blood.  An understanding of the factors that transition a 
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potential donor from casual donor to regular blood donor, and the intrinsic motivations 
that accompany that transition, could greatly improve the numbers of return donors. 
 The Health Belief Model (HBM) is a psychological model that attempts to explain 
and predict health behaviors.  Like the theory of planned behavior, this is accomplished 
by focusing on the attitudes and beliefs of individuals.  Studies utilizing the TPB were 
more likely to focus on intent to perform a behavior, whereas the HBM focuses on 
influencing the actual behavior itself (Gillespie & Hillyer, 2002).  One drawback of the 
HBM is that a key tenant of the model is an individual will evaluate the negative 
implications of a health behavior and take action to avoid those consequences (Glanz, 
Marcus, & Rimer, 2007).  In the HBM an individual proceeds along this conceptual 
pathway: 1) perceived susceptibility, 2) perceived severity, 3) perceived benefits, 4) 
perceived barriers, 5) cues to action, and 6) self-efficacy.  As it relates to evaluation and 
encouragement of blood donation behavior, it may be possible to enter the HBM pathway 
at the perceived severity stage (e.g., potential donors evaluate the need for blood in the 
community), and then proceed through the remainder of the model to self-efficacy (e.g., 
the belief that an individual can successfully donate blood). 
Potential Limitations 
 Important to the validity of the study was the ability for the scaled variables of the 
questionnaire to accurately measure their respective constructs specific to the theory of 
planned behavior.  Throughout the study, variables measuring the constructs of 
behavioral intention, attitude, and perceived behavioral control demonstrated satisfactory 
measures of internal consistency (i.e., reliability) and inter-item correlations.  Values 
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ranged between 0.33 and 0.72 for inter-item correlations, and 0.65 and 0.88 for reliability 
measures (Cronbach’s alpha).  However, the subjective norms variable, both in the pilot 
survey, and in the main survey, was less consistent, requiring deletion of individual 
questions to achieve even minimally adequate internal consistency (α = .62).    
The relatively low reliability of the subjective norms scale indicates that there is a 
high proportion of measurement error within this scale (Allison, 1999).  This may result  
in an underestimation of the importance of the variable with a low reliability score 
(Allison, 1999).  As a solution, additional work is needed to identify those questions 
necessary to form an appropriate scale to reliably measure the subjective norms construct 
within the military blood donor community.  A specific example of this solution is to 
form a large pool of questions that can be considered for inclusion in a highly reliable 
scale (DeVellis, 2003).  By developing and testing this pool of questions with a robust 
sample, those items that best measure the subjective norms construct would be retained.  
Although this was the intended approach with this study, the number of items to measure 
a single construct was limited by the already lengthy questionnaire, and so a large pool of 
questions was not available.  Future research designed specifically to develop a pool of 
questions to form reliable scales, for subjective norms and the other variables, would 
increase the validity of the scales used to measure those constructs. 
  The study was originally designed to sample a portion of each of the three 
military branches that collect blood through the Armed Services Blood program.   
However, the Air Force was unable to participate in phases II and III of the study, 
resulting in data collection from only Army and Navy sites.  Consequently, it is possible 
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that the results of this study do not generalize to a larger population, given that the 
sample is only representative of Army and Navy donor sites.  The large sample size 
mitigates this issue, but caution must be taken when attempting to generalize the findings 
of this study.  Extending this study to include the Air Force, and even adding sites 
throughout the military, will greatly enhance the ability to generalize results to the entire 
military blood donor population.   
 Observations made during the analysis indicated that the characteristics of the 
military participants in the sample differed from those characteristics of a potential 
reference military population.  For this reason, it is not yet possible to generalize the 
results of this study to that larger population.  The difference in characteristics was 
expected; as it is not likely that the blood donor population would be comparable to the 
entire military population (i.e., previous studies have shown the demographics of blood 
donors to be significantly different from which the population is drawn).  Additional 
research with an expanded sample, such as an Air Force donor center, will greatly 
support generalization of these results.  A more thorough understanding of the 
composition of the entire military blood donor demographic is needed to further 
generalize to that population.   
It is worth noting that the individuals who participated in this study were self-
selected.   This means that any individual could choose not to participate in the study by 
not answering a questionnaire when given the choice.  Consequently, the sample 
population of the study is more correctly defined as individuals participating in blood 
donation at a military blood center who elected to participate in the study.   Although 
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unlikely, it is possible that self-selection bias is present and there are characteristics of the 
self-selected sample that differ from the larger population.  The well-designed study 
methodology limits this possibility, but this limitation is noted. 
The questionnaire used in this study was lengthy.  This length was a necessary 
aspect of the survey in order to create multiple item scales of the theory variables. 
Subsequently, there appeared to be a response bias due to survey fatigue for a subset of 
the respondents, resulting in the exclusion of these respondents throughout the analyses.  
There are few recommendations for the correct length of a survey except that it must, 
minimally, contain one item per variable referenced in the set of hypotheses the 
researcher is investigating (DeVellis, 2003; Hulley et al., 2007).  Future survey research 
with this sample population should consider an abbreviated questionnaire focusing on 
specific components of the theory, or perhaps, an incentive for completing the survey 
could be offered.  An abbreviated survey would allow a more robust examination of 
individual constructs, such as just attitude, or just subjective normative influence.   In this 
way a thorough and clear understanding of the populations’ beliefs may emerge through 
several smaller focused surveys.  A significant contribution to the length of the survey 
was the inclusion of the indirect measures of the constructs of the theory of planned 
behavior.  These additional questions were used to form scales of the indirect measures to 
assess the concurrent validity of the direct measures.  Although these questions fulfilled 
their intended purpose, future researchers should consider whether the benefit of 
assessing concurrent validity outweighs the considerable disadvantage of the resulting 
lengthy questionnaire.   
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Recommendations for Future Research 
 A few important recommendations for future research are evident as a result of 
the current study.  The first, and most significant, is to conduct a study to measure the 
actual behavior of interest, e.g., blood donation.  A key assumption of this research, 
supported by literature, was that intention is the direct antecedent to behavior and is a 
valid proximal measure of behavior when the behavior is not measured (Ajzen, 1991).  A 
future study could be designed to survey a potential blood donor, and then prospectively 
follow that donor over the next six months to assess whether they performed the behavior 
(e.g., donated blood).  This could initially be done on a smaller scale, at a single donor 
center, where electronic records can be easily checked to verify that a donor did or did 
not donate blood.  There are several additional factors to be controlled for, such as 
whether an individual donates at another facility, whether they are unexpectedly called on 
to deploy, or if a poor donation experience negatively influenced their intention to donate 
again, but these limitations are manageable.  A study of this nature is very important to 
truly validate the application of the theory of planned behavior in the military blood 
donor population and could significantly contribute to the existing body of knowledge on 
this subject.   
The second recommendation for future research stems from the earlier discussion 
of expanding the original model of the theory of planned behavior.  The concept of 
“explaining variance” is important to the discussion on expanding the model to include 
more variables in addition to the three principle variables of the theory of planned 
behavior.  Least squares regression always produces the “best” set of linear predictions 
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for a given set of data, but it can only do this if all of the relevant variables are included 
in the equation (Allison, 1999).  This is a key assumption for regression analysis.  For 
example, in the theory specific model used in this study, attitude, subjective norm, and 
perceived behavioral control explained 28 percent of the variance in intention.  Therefore, 
72 percent of the variance in intention is not accounted for in the model.  A portion of the 
“unexplained” variance in intention is attributed to error, but it is likely that there are 
other factors, such as past donation history, that can be included in an expanded model to 
begin to find the “best” model for predicting, or explaining an individuals’ future 
intention to donate blood.  For example, in this study, self-categorized donor status was 
included in the model and contributed to explain an additional 7 percent of the variance 
in intention.  This result supports the conclusion that a model composed of attitude, 
perceived behavioral control, and self-categorized donor status is more effective at 
predicting a donor’s future intention to donate blood than one that consists of attitude, 
subjective norms, and perceived behavioral control.  Continued research to identify these 
additional statistically significant variables could greatly expand on the original model of 
the theory of planned behavior when the behavior of interest relates to blood donation.  
Third, during the analyses of potential covariates for use in the regression model it 
was observed that a statistically significant difference existed when comparing how the 
first time donor group and the repeat donor group evaluated the theory of planned 
behavior variables.  Because this difference was not influential in a covariate sense (i.e., 
the first time/repeat donor variable was statistically non-significant when included in the 
regression model), no further analyses was performed given that it was not a principal 
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objective of the study.  However, the difference between the two groups observed in the 
non-regression analysis provides strong evidence that future research should treat these 
two groups of donors as having distinct differences.  Further, it lends evidence to the idea 
that non-donors will also likely have very dissimilar characteristics from the sample 
evaluated in the current study.  Continued research is needed to fully understand the 
similarities and differences of the varying groups of individuals, such as donors and non-
donors, civilians, and senior service members, who may be the focus of recruiting and 
retention efforts for blood donation.   
Next, an area for recommend research involves disaggregating the global (direct) 
measures of attitude and perceived behavioral control into their component factors.  In 
the current study these variables were evaluated as composite variables.  In their 
composite form there is little more that can be concluded, other than that attitude, for 
example, is an important influence when a donor is deciding to return to donate blood 
again.  As a point of clarification, the theory tells us that, for example, an individual’s 
attitude toward donating blood is composed of many indirect factors of attitude that give 
rise to, or form in their aggregate, the single direct measure (i.e. the composite measure; 
Ajzen, 1991).  Evaluating only the composite measure results in several questions-- What 
does attitude mean?  How does a researcher influence attitude?  What, specifically, are 
the important components of attitude that should be further evaluated?  
Supplementary research is needed to better understand all of the individual factors 
that form a donor’s attitude toward blood donation.  This can be accomplished first, with 
the focus groups discussed earlier, and then with further evaluation of the individual 
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factors that were found to be important in the sample.  When those individual factors are 
fully understood, specific changes can be made to the way donor centers influence those 
important attitudes in an effort to retain current, or recruit new, blood donors.     
The last area of future research resulting from this study is experimental in nature.  
The current research identified that that an individual’s attitude toward donating blood is 
positively related to their intention to donate blood.  Subsequently, the more positive their 
attitude, the greater their intention to donate blood again in the future.  In a future 
research experiment a specific recruiting/retention intervention would be designed that 
focuses exclusively on improving a potential donor’s attitude toward donating blood.  
This could be a recruiting message, posters or flyers, television or social media ads, or 
any combination of those.  This intervention would target a specific group only, and that 
group would be observed for their blood donation behavior.  Any increase in blood 
donations in the intervention group over a control group, who did not receive the 
intervention, may provide evidence useful to developing effective blood donor recruiting 
campaigns.   
Conclusion 
 Given the lack of research focused on understanding the military blood donor, this 
study is important and relevant in many areas as it is the first to characterize many of the 
demographics of this population.  Further, the application of a basic theoretical approach 
to understanding those factors that may influence a donor’s decision to donate blood has 
never been explored with the military blood donor. 
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 Through this study, a clearer picture emerged about who is the typical military 
blood donor, differentiating potentially important characteristics such as age, gender, 
race, and education level.  Additionally, significant insight was gained through the 
application of the theory of planned behavior in a previously unstudied population—the 
military blood donor.   The application was not perfect across all constructs of the theory, 
but the study did show that the constructs of attitude and perceived behavioral control are 
valid and important variables when trying to explain a donor’s intention to donate blood 
again.  Additionally, insight gained into constructing a TPB specific questionnaire 
identified both strengths and weaknesses of the design.    
 Perhaps, most importantly, this study has generated many new ideas for future 
research that can be used to better understand the blood donor, and non-blood donor, in 
an attempt to ultimately maximize and focus efforts to design efficient and effective 
recruiting and retention campaigns with the ultimate goal of meeting all of our blood 
supply needs.   
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APPENDIX 3 
 
PHASE II PILOT QUESTIONNAIRE COVER CARD 
 
 
 
IMPORTANT-- READ FIRST 
 
Thank you for agreeing to participate in this important study about blood donors.  When 
asked to participate you were asked if you are able to complete this questionnaire a 
second time by email in approximately two weeks.  This is a very important part of the 
study.  If you feel you will not be available, or do not wish to complete the survey again 
in about two weeks, please return this questionnaire to the individual who gave it to you, 
now. 
 
In order to deliver this questionnaire to you again by email please provide an email 
address in the space below.  You may use any email address that is convenient to you.  It 
does not need to be your military account.  Your email address will only be used by the 
study team leader, Major Andrew Schnaubelt, to send the follow-up questionnaire.  It will 
not be associated in any way with your responses.  Any record of your email address will 
be destroyed after you complete and return the second survey. 
     
 
Email:        Date: 
Write your email address on the line above—Please print legibly  
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APPENDIX 4 
 
PHASE II EMAIL SCRIPT TO STUDY PARTICIPANTS 
 
 
 
Initial email: 
 
Subject:  Blood Donor Questionnaire Follow-up 
 
Good Morning,  
 
My name is Major Andrew Schnaubelt.  Approximately two weeks ago you completed a 
very important blood donor questionnaire.  At the time you indicated that you were willing 
to complete this questionnaire a second time, and provided me with your contact 
information.    
 
Please open and complete the attached Adobe document.   You will see that the 
questionnaire is electronically fillable.  When you have answered all of the questions, save 
the document and return it to me at this email address (andrew.schnaubelt@us.army.mil).   
 
No record of your email address or contact information will be in any way associated with 
your completed questionnaire or responses.  
 
I respectfully ask that you complete this questionnaire as soon as you are able.  I will send 
a follow-up email three days from now if I do not hear back from you. 
 
Please don’t hesitate to contact me if you have any trouble completing the questionnaire, 
or if you have any questions at all. 
 
Your participation in this study is greatly appreciated.  With your assistance we are better 
able to understand what issues are important to blood donors, in an effort to make this 
process a better experience. 
 
Respectfully,  
 
Major Andrew Schnaubelt 
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First reminder email: 
 
Subject: Reminder-Blood Donor Questionnaire 
 
Good Morning,  
 
A few days ago I sent an email asking for your participation in the blood donor 
questionnaire follow-up.  I have not seen yet seen your reply, and respectfully ask that you 
complete the attached questionnaire.   
 
Please don’t hesitate to contact me if you have any trouble completing the questionnaire, 
or if you have any questions at all. 
 
Your participation in this study is greatly appreciated.  With your assistance we are better 
able to understand what issues are important to blood donors, in an effort to make this 
process a better experience. 
 
Respectfully,  
 
Major Andrew Schnaubelt 
 
 
Last reminder Email:  
 
Subject: Last Reminder-Blood Donor Questionnaire 
 
Good Morning,  
 
Last week I sent an email asking for your participation in the blood donor questionnaire 
follow-up.  I have not seen yet seen your reply, and respectfully ask that you complete the 
attached questionnaire.  
 
Please don’t hesitate to contact me if you have any trouble completing the questionnaire, 
or if you have any questions at all. 
 
I understand that you are extremely busy, and your time is valuable.  Your participation in 
this study is greatly appreciated.  With your assistance we are better able to understand 
what issues are important to blood donors, in an effort to make this process a better 
experience. 
 
Respectfully,  
 
Major Andrew Schnaubelt  
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